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ABSTRACT

A systematic study was made of the calanoid copepods found in 14 zooplank­
ton samples, four of which were obtained from within the recently discovered
equatorial undercurrent (Cromwell current), collected between 5.· N. and 5· S.
and 130· E. and 120· W. .

One hundred and ten species belonging to 18 families were recorded.
Descriptive notes, measurements and figures were given for most species with
citations to previous occurrences in the Pacific Ocean.

Except for Scolecithricella tenuiserrata (Giesbrecht), the copepod species in
samples collected from within the equatorial undercul'rent were not very differ­
ent from those in samples obtained adjacent to the current. The numerical
abundance and species diversity in equatorial waters were briefly compared
with that reported for the northwestern Pacific Ocean. ACTocalanus.ander­
soni Bowman, Chirundina indica Sewell and HaloptilttB fertilis (Giesbrecht)
were reported for the first time from the Pacific Ocean.

Three species, Xanthocalanus dilatus, Amallophora smithae and Scolecithri­
cellet tropica, are described as new, and hitherto unknown males of Gaetanus
miles Giesbrecht and G. mbwr Farran are briefly illustrated from juvenile spe­
cimens. It was proposed that Ettchirella brev·is Sal's is a synonym for E.
amoena Giesbrecht; Euchaeta consimilis Farran for E. concinna Dana; Scoeci­
thrix longicornis Scott, and Scolecithricella spinipedata Morl for Scolecithrice.lla
ctenoptts (Giesbrecht); and Centropages pacificus Chiba for C. elongatus Gies­
brecht.



CALANOID COPEPODS FROM EQUATORIAL WATERS
OF THE PACIFIC OCEAN

By GEORGE D. GRICE, Woods Hole Oceanographic Institution 1

The present paper concerns the calanoid
copepods found in plankton samples collected .
along the equator, an area which has been rela­
tively unexplored taxonomically.

Systematic studies on calanoid copepods have
made these microcrustaceans one of the ,better
known groups of the holoplankton of the Pa­
cific Ocean. Extensive taxonomic reports are

.available for the north Pacific (Brodsky, 1950),
the northeast Pacific (Davis, 1949), the west­
ern Pacific (Vervoort, 1946; Tanaka, 1953),
.and the Pacific sector of the Antarctic (Ver­
voort, 1957). In addition there are numerous
,smaller but nevertheless valuable papers con­
·cerning the calanoid copepods of more re-

'Woods Hole, Mass.
Fishery Bulletin 186. Approved for publication July 21, 1960.

stricted areas. Although there remain large,
unexplored areas, these recent papers and cer­
tain of the older ones (e.g., Scott, 1909) pro­
vide a framework for a zoogeographic study
of Pacific calanoids and, moreover, show where
additional investigations are 'needed.

Most of the laboratory work of this study was
done in Honolulu, Hawaii, in 1958 and 1959
under a fellowship from the John Simon Gug­
genheim Memorial Foundation. I wish to ex­
press my appreciation to the Foundation for
the opportunity to make this study. The U.S.
Fish and Wildlife Biological Laboratory furn­
ished space for the work, the use of their
library facilities and a part of their exten­
sive plankton collections. It is a pleasure to
acknowledge the coopel'atioil of Thomas S. Aus-
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FIGURE 1. Positions where plankton samples were obtained.
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tin and E. C. Jones. I wish also to thank Dr.
Paul Illg for his advice during the course of
the work, Dr. Thomas E, Bowman for-review­
ing t~e manuscript, and my wife, Joan, for
assistance in' completing the drawings.

MATERIALS

The present report is based on the examina­
tion of 14 plankton samples collected between
50 N. and 5° S. latitude and between 1300 E.
and 120° W. longitude in the Pacific Ocean
(fig. 1), The pertinent data associated with
each plankton collection are presented in table
1. .. H;y.drographic data associated with these
collections are given by King, Austin, and Doty
(1957) for the research vessel Hugh M. Sn~Uh,

cniise -31, and by Austin (1957) for cruise 35.
Processed reports contahlirig hydrographic data
have been issued for O·T8om. cruise 56-4 (Le­
gand, 1957), fo'r Sh'anger and Horizon cruises
(Scripps Institution of Oceanography, 1957),
and for Sats1t1na and Kagoshinta cruises (Japa­
nese Hydrographic Office, 1956).

Four of the 14 samples (Smith cruise 31,
stations 94, 144, 178, and cruise 47j.station 31)
were obtained from the recently discovered
equatorial undercurrent. (Knauss and King,.
1958) by means of closing net gear.· In addi­
tion, one oblique tow (Smith cruise 35, station

63) apparently passed within the undercurrent
at least during part of the tow. .

The three samples obtained on cruise 47 were
oriented with respect to the undercurl'ent. One
sample (cruise 47, station 31) was collected
within the current, and the other two were ob­
tained from below it (cruise 47, station 29)
and from above it (cruise 47, station 30).

Six collections (S'rnith cruise 35, station 63,
StmngeT 34, 01'S01n 10, HO'l'izon 32, Satsuma
32, and Kngoshima 613) were selected from a
large number of plankton samples obtained. by

. vessels participating in: a large scale quasi-syn­
optic study (Operation Equapac) in Pacific
equatorial waters. The samples used in the
present studies are those obtained nearest to
the Equator by each of the vessels.

METHODS

Owing to the large volume of most of the
samples, except Kagoshirna613, it was not
practical to examine the entire contents of each.
In order to estimate the percentage represen­
tation and the numerical abundance of the
common species, small quantities of the orig­
inal samples were examined. These sub-sam­
ples, the sizes of which are given in table 2,
were obtained by·means 'of a· plankton splitter
(McEwen, Johnson, and Folsom. 1954). On

TABLE I.-Plankton slation data

Sta­
tion
No.

Position Date TimeL Size of Mesh Depth 2
net (mm.l (m.l

Water
filtered

Im.3)

1 m .
1m ..
1 m ..

.65 .urbee 1342.0

.65 100 CN. , 880.0

.65 500 eN 922.0

--_. -_._----'---

2116-2152 ZT........ 1 m........... .66 169 Q._ .

0352 GMT 1 m........... .56 0-140 Q .

2S38-2457 LT _.. 50 em....... .366 1)0 QC> 616.0

0428 GMT 1 m........... .56 0-280 Q _ .

2100-2210 ZT........ 45 em....... .33 0-150 Q.......... 20,71

00038'N 130020'E...... Aug. 1 0725-0955 ZT........ 22.5 em... .11 0-50 V .613

Do do.................................. 35 63-1
Slra,ig., Scripps In.titution of

Oeeanography.__ 84
In.titut·Fran~ai.

d·Oc~anie'."......,.-c-c--.-156-4 10
Seripp.· In.titution of

Oeeanography.............. 32
Japan Hydrographic

Olliee. 82

Orso"t. .

Kagoshima...,.
Moru................ Kago.hima Univer.ity,

Japan·__·'---- I

Hori:on .

:3aI3uma ..

1 ZT. zone time; LT, loeal time: GMT, Greenwieh mean time.
• eN, closing net: Q. oblique open net: V, vertieal open net.
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TABLE :!..-L-ist of spedes and number of spedmens -in each sub-sample

["X" indicates the species was found during the examination oC other Cractions of original sample]

KagoshimaHlIgh M. Smith SlrCIIlg" I Orsom IHorizon I Sa/s.m,a
----,---------------1·---Species

________________1__9_4_ 132 I~~~ 178 ~~--=-~__34 1_0_ 82 32 613

2
1. eNalanus Itenuicornis.__ 2

1
1 ,,3 2 , ,,_" ..······ 6 ;; II ' , .

• annOca anus mmor.............................. 44 2 _1 41.......... 2 X u _ ..

3. Can thocalanus pauper............................ 1 1 2 ..

t ~~~~j,l~~ti~r~~~~~~~~·.~~::::::::::::::::::::::::::::: ~ ~ :::::::::: ~ ····..·X :::::::::: ~~ :::::::::: """"1 i ~ :::::::::::::::: ~ ::::::::::::::::::::::
6. Undinula vulgaris._................................. X ..
7. U. darwini................................................ 1 1 4 72 57 20 11 X 39 6 2 11 6 .
S. Eucalanus attenuatus............................ 1 15 4 1 15 15 X................ 11 ..
9. E. mucronatus _ __ __..__ u •••••••••••••••••••••••••.•• _........ •••••••••• •••••••••••••••• •••••••••••••••• ~ •••••••••• ••••• _ ••••••••••••••••••••••

10. E .•ubtenuis.............................................. 1 85 86 2 173 39 45 : .

g: ~: ;~~~;~:s;;;::.-~::::::::::::::::::::::::::::::::::::::: :::::::::: :::::::::: :::::::::: ::::::::: :::::::::: :::::::::: :::::::::: :::::::::: ..· ·S ..·· x ·· ·4 :::::::::::::::: ~' ~ :::.:::::::::::::::::::
18. Rhincalanu. cornutus............................ X __ 1 1 __ 3 48 9 1 2 1 :..·5 ~ .
14. R. nasutu................................................. 1 __ ' :: .
15. Paracalanus aculeatu............................. X 3 3 1 11 8 4 1 : ..
16. P. parvu................................................... X __ ..
17. P. dubia __ 1
18. Acrocalanus longicornis.......................... 2 1 1 X .
19. A. andersoni............................................ 1 X................ 1
20. A. monachu............................................. X X 3 ..
21. Calocalanus pavo.................................... 1 __ __ 1 1 1 X .

~~: gifJ~o~~I~~:arcuieor;;·i~:::::::::::::::::::::: ..···..s 75 4··..·..9 '~7 ''''15 ..·..·11 :::::::::: ..·....·s .........."12 · ·..18 ·....·......··9 ~ ::::::::::::::::::::::
24. C. furcatus................................................ 30 14 3 1 6 6 4 1 .
25. EuaetidHls giesbrechti... :.. 1 1 X X __ .
26. E. acutus.................................................. 5 2 3 X 11 X 4 X X __ ..
27. E. bradyi.................................................. 13.......... 3.......... X .

~g: g~;k~:.:~~~~~~:::::::::::::::::::::::::::::::::::::: ::::::::~ :::::::::: :::::::::: :::::::::: :::::::::: :::::::::: :::::::::: "'-"'''~ ~ :::::::::::::::: :::::::::::::::: :::::::::::::~ :::::::::::::::::::: :::::::::::::::::::.:::
it i~~1~~~~;;~:I:~:::::::::::::::::::::::::::::::::::::::: :::::::::: :::::::::: :::::::::: ::::::~I:::::::::: :::::::::: ::::::~ :::::::::: ~ :::::::::::::~ :::::::::::::::: :::::::::::::::: :::::::::::::::::::: ::::::::::::::::::::::
34. E. amoena ·..................... X X X X :.. X :: .
35. E. curticauda............................................ X .
36. E. maxima................................................ X : :, ..
37. Pseudochirella sp..................................... X , .
38. Chirundina street.i._ __ X __ .

:~: g+:~~~:Jfl~~~~~~:::::::::::::::::::::::::::: .::::::::: :::::::::: :::::::::: :::::::::: :::::::::: :::::::::: :::::::::: :::::::::: ~ :::::::::::::::T:::::::::::::: ~ :::.:.::::::::::::~ ::::::::::::::::::::::
42. Euchaeta marina.................................... 1 X 33 8 34 12 7 5 X 2 : .
48. E. wolfendeni.......................................... 1 1 5 4 2 ., .
44. E. media :............................................. 1 c.: ..
45. E. tenuis __ __ __ 1 X __ ...- ..
46. E. coneinna.............................................. .. "............... 4 :.: .
47. E.longicornis.......................................... 2 4.......... .. .
48. E .•pino.a __ __ ·X ..
~g: i~~'i.~~::I~~n~e~~iai:u~·n:·.ii:·.:·.-::::::::::::: ~ ~ ..· X :::::::::: :::::::::: :::::::::: ~ :::::::::: ~ :::::::::::::::: ~I ~ :::::::::::::::::::: ::::::::::::::::::::::
~~: ~~~~r&~r~ad~~~~~.~ ..~:.~~:::.-.-.:::::::::::::: :::::::::: ..· 2 ~ ..·..·18 ........5 ···x ..·..·26 ·· x """17 ·.. · s · ··"1···..·· ·7 ·..····..·6 ::::::::::::::::::::::
58. S. bradyi.................................................. 14 4 X.......... 1 1 __ .
54. Scolecithricella ctenopus........................ 1 1 1 X ..
55. S. abyssali :........ 8.......... X.......... 1 1 .
56. S. vittata.................................................. 4 ,,,,,,,,,, __ .
57. S. te3uiserrata '''''''''' 6 9 2 1 2 __ .
58. S. margbata............................................ X X __ _ .
59. S. tropica n. sp......................................... 4 4 __ 2 .

~~: ~c:gho~a·iaiius·e.;ii·iiiai~:::::::::::::::::::::::: :::::::::: :::::::::: ~ :::::::::: :::::::::: :::::::::: :::::::::: :::::::::: · X :::::::::::::::: :::::::::::::::: :::::::::::::::: :::::::::::::::=::: ::::::::::::::::::::::
~g: ~~~~~~.::.~~:.-~·seeuriiro-.:;~::·.-.-:::::::::::::::::: ~ :::::::::: :::::::::: ::::::::::.:::::::::: :::::::::: :::::::::: ......~ 1. :::::::::::::::: :::::::::::::::: ..· · ·X :::::::::::::::::::: ::::::::::::::::::::::
64. S. Carr..ni.. __ __ .. X .
65. S. sedatus.................................................. X.......... X ..
66. Temoropia mayumbaensis._................... X.......... X .
67. Mctridia venusta.................................... 7 __ __ ..
68. Pleuromamma xiphias............................ X X................ 1 .
69. P. abdominalis........................................ 2 _....... 13 7................ X 1 5 .
70. P. indica , "" " __ 1 .
71. P. q".adrungulata __ . 5 X , ..

li\ ~~~Sf~~E·~:~f::f~~{~~~~~~~~~~~~~~~:~~~~~::~~:·~~H ~:~~~~~~f: ;:~:;~:} :~~~~;n ..~::~.~ ;:';':.~ :::::::~ ~~~.~~~~~: :·:~~~~~b::::~ ~.::~~;~;:;:~~ ;:::;~~:i;:.;~ :::::::::::::~ ~ ~~.:~::::.~::.::~~~::~
77. Lucicutia ftavicornis._............................. 15 8 X.......... 11 3 X.......... 1................ 1 ..
78. L. ovali..................................................... X.......... 1 4 . X 2 1 1 ..

i~~ i~~g!wlE:;;~;~~~~:~~~:~~~~~~~~:~~~~~~~~·:~ ..·..~ :.::':~~ ~~ ::~~:~~#. ::::.:~; :~~~:~~~~~ ::.:::~~ ::::::::~ ..J ::::::::.::::~ :..:::::::.::!. ~~:~~:~~~:~~~#. ::::::::::::::::~I~:::~:~~::~~::~~~~~~~
88. H. fertilis.................................................. X .
84. H. ornatu................................................. X .

I!~ i~~~i1~~i~:~iji~~:~~:·~~~~~~:~~~~~~~:::~:~~~ ~ I~~~~~~:~~~. ~:~~~~:~~~ ~~:~;~~~~~ I~~~~~~~~~~ ~~~:~~~~~~ :::;::::~ ~~~~::~~~: !~~~~~~~~~: :::.::::::: :::~ ': :::::::::::~ I:::::::::::::~ :::::::::::::::::~ ::~:::~:::~:~::::::::~
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TABLE 2.-List of species and number of specimens in each sub-sampZe-Continued

["X" indicates tbe species was found during tbe examination of otber fractions of original sample]

Hugh M. Smilh Stranger Orsom Hori:on Satsuma Kagoshima
Species -

_____________1_9_4~1~~~~~~~-3-4-~ 32 32 61S

U~ f~~~~~~~~:~~~~~~::::::::~~~~~~~~~~~~~~~~:~~~ ~~:~5 ~~~~~~~~~~.~~~~~~~~~~ ~:~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~~~ ;;;;;;;~ ~ ~~~~~~~~~~~~~~~~ ~~~~~~~~~~:~~::~ ~~~~~~~ ~~~~~~~~~~~~~:~~~~~ ~~~~~~~~~~~~~~~:::~~~~
!i: 8~~:~~1~~:7::~:::::::::::::::::::::::::::::: :::::::::: :::::::::: :::::::::: :::::::::: :::::::::: :::::::::: :::::::::: ~ :::::::::: :::::::::::::::: :::::::::::::::: :::::::::::::~ :::::::::::::::::~ ::::::::::::::::::::::
U: 8: ~;~i..~~~~:::::::::::::::::::::::::::::::::::::: :::::::::: :::::::~ :::::::::: :::::::~ :::::::~ ~ :::::::::: :::::::i ::::::::~ :::::::::::::~ ~ ~ :::::::::::::::::~ ::::::::::::::::::::::
1~~: 8: ~A~~.'~~~·.:::::::::::::::::::::::::::::::::::::: :::::::::: :::::::::: : :::::::::: : :::::::::: ·······1 :::::::::: ""'x :::::::::::::::: :::::::::::::::: :::::::::::::::: :::::::::::::::::::: ::::::::::::::::::::::
10L c. catula ·............................ x.......... 1 X X X .

ilii ~~~~l~~~~~~i~~~~iH~~~i~~~~~~~~~~~Hi~~:~ :::~~~i~ ::::;;;~ :ii~;;~~ :::::::1: :::::::] .~~~~~~ .:.::::~ H~H: ::::;;~~ ;;;:;;;;::;:;~ ;;;;;;::::;;:~ :::::::::::::~ ;;;;;;;;;;;;:;:;~~ ~H~~~~~~~~:~H~~~
in~ r:~r;g!¥.:~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~ ::::::~:~ :.:::::!. ~~~~~~~~~~ ::::::::~ ~ ~ :::::::~ ~~~~~~~~~~ .::::::: :::::::::::::~ ::::::::::::~ ::::::::::::! :::::::::::::::::~ ~~~~~~~~~~~~~~~~~~~~~~

Unidentified copepodids........................ 22 70 18 5 22 0 0 41 44 SO 2 23 28 5
Number of specimens in sub-sample.... IS4 361 194 213 440 1/I'S5~ 21,6 ISS 228 88 67 106 97 7 .
Sub-sample size 1/16 1/64 178 1/256 1/16 1/4 1/641/512 1/256 1/256 1/256 1/2· all
Number of copepods per cubic meter.. S.6 SS.4 40.8 56.4 24.8 S.7 2.S 9.2 27.8 9..S ..- .
Number of species.................................. . S4 27 26 27 Sl 15 25 25 551 S51 SI 391 29 2

completing the analysis of the sub-sample, por­
tions of the original sample were examined for
species not found in the aliquot. The species
in each sample are listed in table 2 along with
the number of specimens of each found in the
aliquot.

Representatives of most species from each
station were segregated by sex and placed in
labeled vials. This material will be deposited
in the U.S. National Museum.

GENERAL REMARKS

,Species composition

A total of 110 species of calanoid copepods
was found in the samples (table 2). Of these,
three species belonging to the genera Xantho­
calanus, Amallopho'ra, and Scolecith'ricella are
described as new, and three species, Acro­
calanus andersoni, Chirundina indica, and Hal­
optilus tertiUs, are reported- for the first time
from the Pacific Ocean.

The collections examined were obtained from
along the Equator from 1200 W. to 1300 E., a
distance of approximately 5,800 miles (fig. 1).
Many of the species were widely distributed

. and occurl"ed in samples collected in the eastern
Pacific (east of 1700 W.) and those collected

in the western Pacific (west of 1700 W.). Dis­
regarding the small collection made a,t Kago­
shima station 613, the most frequently occur­
ring species were Nannocalanus minor, Un­
dinula daruJini, Cuw,socalanus arcuicornis, and
Scolecithrix danae. These four species were
present in all but one or two samples.

A study of table 2 will reveal that there
were at least 6 species which were frequently
found (4 or more samples) in the eastern Pa­
cific, but which were not found in the samples
examined from the western Pacific. One of
these, Eucalanus subtenuis, was the most abun­
dant copepod in three of the eastern Pacific
samples and its apparent absence from the
western Pacific samples is noteworthy. It is
not, however, restricted to the eastern Pacific,
as it has been reported from Japan (Fukase,
1957; Tanaka, 1956a) and from the Dutch East
Indies (VervoOl·t, 1946). The other eastern
Pacific species have also been reported from
these two areas.

Equatorial undercurrent samples

Four of" the fourteen samples examined were
obtained from within the equatorial current
(Smith 94,144,178; 31) ..' The species compo­
sition of these samples, when compare,d with
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samples collected fi'om adjacent waters-north
(S'mith 132), south (S,nUh 153), and above

. (Smith 30) and below (Smith 29) the under­
current-was not particularly distinctive. Sco­
lecUhricella tentdsermta, although apparently
absent from one undercurrent sample (Smith
94), did appear in the other three samples and

. also in two other samples (Smith 63, Stranger
34) that were collected from depths where the
undercurrent could be located, if present, but
several hundred miles west of its known limits.
Knauss (1959), has indicated that the current
may extend as far west as about 160 0 E.; in
that event the above two samples could have
been collected from the current. Even if S.
ten-uiser'rata, is typically found within the un-

, 'dercurrent, it cannot be considered as an "incli·
'r catol'" sensu. sf1'icto of the current. In addi­

tion to the present samples, this species has
been reported from near the Great Barrier
Reef (Farran, 1936) and from Japan (Tanaka,
1953).

Numerical abundance

The number of copepods calculated for those
collections in which a current meter was em­
ployed, varied from 2.3 to 56.4 with a mean of
21.8 copepods per cubic meter (table 2). These
data may be compared to numerical data pre­
sented by Brodsky (1952) for the northwestern
Pacific Ocean. Using only those collections in
which closing nets were used (Smith 94, 132,
144, 153, 178, and 31). a mean number of 26.8
copepods per cubic meter was calculated for
depths between approximately 50 and 150
meters in the eastern Pacific Ocean. Brodsky's
data included numerical abundances for seven

differelit vertical levels. For the 50 to 100-m.
level he gave' a figure of 5,040 calanoids per
cubic meter and for the 100 to 200-m. level,
320 per cubic meter. Nine species were pres­
ent at the former level and ten at the latter
level. In comparison, there were no less than
25 species in any of the aforementioned eastern
Pacific closing net samples.

TAXONOMY

For each species I have given l'eferences to
its occurrence in the Pacific Ocean, with the
exception of those early records summarized by
Giesbrecht and Schmeil (1898) and those cited
by Vervool't (1946, 1957). The former refer­
ence has usually been omitted in the following
sections. I have given measurements for sev­
eral individuals of a species and usually at all
stations where it occurred. The total-length
measurements are from the tip of the forehead
to the end of the furca, without regard to the
telescoped pOl'tions of the abdominal seg~ents,
and are recorded in mm. unless otherwise indi­
cated. Except for Pseudochirella.. copepodids
which could not be assigned to a speci,es are
not mentioned.

Included under Remarks are certain taxo­
nomic or ecological notes and usually a few
brief statements on the diagnostic characters
of the species. It is hoped that the specific
characters mentioned and the figures presented
for each species will be useful to others making
identifications of tropical calanoid copepods.
All illustrations were made with a camera lu­
cida.

Family CALANIDAE

Calanus tenuico·rnis Dana, 1849

Pacific records: Vel'vool't, 1946. Also, Yamada,
1933; Johnson, 1942; Mori, 1942; Davis, 1949; Brodsky,
1950; Motoda, Iizuka, and Anraku, 1950; Motoda and
Alll'aku, 1951; Anraku, 1952; Honjo, 1952; Motoda and
Anraku, 1952b; Nakai, 1952; Anraku, 1953; Tanaka,
1953; Yamazi, 1953a; 1953c; Auraku, 1954a; 1954b;
Motoda and Anraku, 1954; Tsuruta and Chiba, 1954a;
1954b; Yamazi, 1954b; 1954d; Bowman, 1955; Chiba,
Tsuruta, and Maeda, 1955; Motoda and Anraku, 1955;
Nagaya et aI., 1955; Yamazi, 1955a; Chiba, 1956;

Tanaka, 1956a; Heinrich, 1957a; Honjo et aI., 1957;
Heinrich, 1958b; Yamazi, 1958a; 1958b; Brodsky, 1959;
Lindberg, 1959; Ponomareva, 1959.

Vessel: Station Occun'ence
Hugh M. Smith __ 94 1 female, 1.87 mm.;

1 male, 1.80 mm.
Do 132 present.
Do 153 1 female, 1.75 mm.;

1 male, 1.56 mm.
Do 178 present.

Horizon 32 1 female, 1.68 mm.
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PLATE 1-(1) Nannocalamts minor, female, dorsal view; (2) posterior part of thorax and genital segment, left
side; (3) posterior part of thorax and genital segment, right side; (4) male, dorsal view; (5) lateral view;
(6) fifth pair of feet; (7) stage V female, dorsal view; (8) latel'al view; (9) CanthQcalanus pauper, female,
dorsal view; (10) lateral view; (11) posterior part of thorax and abdomen, dorsal view; (12) endopod of first foot,
lateral view; (13) first and second basipo<:ial segments of first foot, oblique view; (14) fifth foot; (15) male, lateral
view; (16) posterior part of thorax and abdomen, dorsal view; (17) fifth pair of feet; (18) distal two segments of
left fifth foot; (19) Neocalanu8 gracilis, female, lateral view; (20) posteriOl' part of thorax and abdomen, lateral
view; (21) Neocalanu8 robustio·r, female, posterior part of thorax and abdomen, lateral view.
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NalJnocalamu 1II;nor (Claus, 1863)

Remarks: Most of the present specimens
have their furcal setae eroded. Bowman (1955)
has previously observed this in specimens col­
lected from the northeastern Pacific. He at­
tributed this erosion to protozoan parasites
which were present in the furcae. The ma­
jority of my specimens also contain these para­
sites in the furcae. Bowman (1955) has fully
figured C. UghU, a species which differs mor­
phologically from tenuico'l'nis only in size.

(PLATE 1, FIGS. 1-8)

Pacific records: Vervoort, 1946. Also, as Calanus
rnino-r; Yamada, 1933a; Mori, 1937; 1942; Wilson,
1942; Anraku,· 1952; Chiba, 1952c; Ronjo, 1952;
Nakai, 1952; Tanaka, 1953; Yamazi, 1953a; 1953b;
1953c; Anraku, 19Mb; Motoda and Anraku, 1954;
Tsuruta and Chiba, 19Mb; Yamazi, 19Mb; 1954d;
Chiba, Tsuruta, and Maeda, 1955; Hida and King,
1955; Motoda and Anraku, 1955; Nagaya et aI., 1955;
Yamazi, 1955d; Chiba, 1956; Tanaka, 1956a; Honjo et
aI., 1957; Yamazi, 1958a. As Nannocalanus mino?';
Wilson, 1950; Brodsky, 1955; Rose, 1955; Heil11'ich,
1957b; 1958a; Brodsky, 1959.

(PLATE 1, FIGS. 9-18)

Remarks: This small copepod is most easily
recognized by the peculiarly shaped spine on
the second basipodal segment of the first pair
of feet (figs. 12, 13) in the female and the
structure of the fifth pair of feet (figs. 17, 18)
in the male.

has reported smaller males (1.20-1.29) from
one SnellhtS station (113) in Netherlands· East
Indies.

CallthocalamlS pauper (Giesbrecht, 1888)

Vessel: Station OccU1-rence
Hugh M. Smith __ 94 present~

Do 132 8 females (stage V),
2.34-2.48 mm.

Do 153 1 female, 3.09 mm.
Do 31 2 females, 3.33 mm.

Stranger 34 4 females, 3.01-3.06
mm.

O?'so?n 10 1 female, 2.96 mm.
Satsuma 32 1 female, 2.11 mm.

Neocalamu gracilis (Dana, 1849)

(PLATE 1, FIGS. 19-20)

Pacific records: Vervoort, 1946; 1957. Also, as
Calanus gracilis; Mori, 1942; Honjo, 1952; Tsuruta
and Chiba, 19Mb; Motoda and Anraku, 1955; Nagaya
et aI., 1955; Chiba, 1956; Honjo et aI., 1957. As
N eocalanus gracilis; Tanaka, 1953; Hida and King,
1955; Tan_aka, 1956a; Yamazi, 1958a.

Pacific records: Vervoort, 1946. Also, as Calmms
lJauper; Mori, 1937; 1942; Honjo, 1952; Yamazi, 1953a;
1953b; Anraku, 19Mb; Johnson, 1954; Tsuruta and
Chiba, 19Mb'; Motoda and Anraku, 1955; Nagaya et
aI., 1955. As Canthocalanus lJQ,U1Jer; Wilson, 1942;
1950; Tanaka, 1953; Brodsky, 1955; Rose, 1955; Ta­
naka, 1956a; Yamazi, 1958a.

• Vessel: Station OCCU'N"enCe
Hugh M. Smith 63 1 female, 1.42 mm.
Stmnger 34 1 male, 1.31 mm.
Orson 32 2 females, 1.42, 1.46

mm.;· 1 male, 1.36
mm.

31 _
29 _
63 _
34 _

Do _
Do _
Do _

Stmnger _

Vessel: Station Occurrence
Hugh M. Smith __ 94 1 female, 1.73 lllm.

Do 132 14 females, 1.56-1.70
mm.; 7 males,
·1.39-1.43 mm.

Do 144 1 female, 1.73 mm.
Do 153 10 females, 1.58-1.67

mm.; 3 males,
1.44-1.46 mm.

Do 178 25 females, 1.51-1.65
mm.; 12 males,
1.31-1.51 mm.

1 female, 1.75 mm.
1 female, 1.80 mm.
1 female, 1.80 mm.
6 females, 1.53-

1.70 mm.
Ol'som 10 2 females, 1.58, 1.~1

mm.; 4 males 1.24­
1.46 mm.

Ho?'izon 32 9 females (stage
V), 1.53-1.70 mm.

Remarks: All the above female specimens
belong to N. m'inor f. majo'l' (Sewell, 1929).
Although Sewell (1947) has recently recog­
nized two forms of the male (f. 1n-ajO't· and f.
mino'l') , I was unable to distinguish these forms
among the above specimens. Presumably, they

. are all referable to f. majO't" as Vervoort (1946)

Remarks: Vervoort (1946) has listed the
differences between this species and N eocalanus
'l'ob1tStio1' (Giesbrecht). The adult females of
N. gmciUs are smaller (maximum 3.33) and
the genital segment is less produced ventrally
(fig. 20). No males were encountered in the
present collections.
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Neot:alanus rohlls/ior (Giesbrecht, 1888)

(PLATE 1, FIG. 21)

Pacific records: Vervoort, 1946. Also, as Calcm1Ul
robustior; Mori, 1937; Honjo, 1952; Yamazi, 1953a;
Tsuruta and Chiba, 1954b; Chiba, Tsuruta, and Maeda,
1955; Nagaya et al., 1955; Chiba 1956; Honjo et aI.,
1957. As Neocalanus robustior; Wilson, 1942; 1950;
Tanaka, 1953; Brodsky, 1955; Tanaka, 1956a; Yamazi,
1958a.

Vessel: Station OCC1t1"l'enCe
Hugh M. Smith __ 153 1 female, 4.08 mm.

Do 178 1 female, 3.40 mm.
Do ~ 63 1 female (stage V),

2.99 mm., 3 fe­
males, 3.80-3.89
mm.

St1'ange1' 34 1 female, 3.61 mm.

Remarks: The large size (greater than 3.4
mm.) and greatly produced genital segment
(fig. 21) of this species distinguishes it from
N. gracilis. No males were found in the pres­
ent samples.

Und;'1lI1a l'ulgwris (Dana, 1849)

Pacific records: Vervoort, 1946. Also, as Calanus
11lt1{mris: Yamada, 1933a; Mori, 1937; 1942; Chiba,
1952c; Honjo, 1952; Anraku, 1954b; Tsuruta and
Chiba, 1954b; Motoda and Anraku, 1955; Chiba, 1956;
Honjo et aI., 1957. As Undinula' vulgu.ris; Wilson,
1942; Johnson, 1949; Wilson, 1950; Tanaka, 1953;
Johnson, 1954; Brodsl;:y, 1955; Hida and King, 1955;
Rose, 1955; Tanaka, 1956a; Yamazi, 1958a.'

Vessel: Stcltion O~cun'ence

Satsuma 32 1 male, 2.04 mm.

Remarks: Both Vervoort (1946) and :Wilson

(1950) speak of the great abundance of this
species in the Netherlands East Indies and near
the Hawaiian Islands, respectively. Scott
(1909) also found it abundantly in the Malay
Archipelago area as did Johnson (1949) in
Bikini Lagoon and Tanaka (1956a) in the Izu
region of Japan. In view of its extreme scar­
city in the present collections, it is apparently
more of an insular and nearshore species in
contradistinction to Undinula darwini, a wide­
spread species in the present collections.

Ulldilmla darzll;'li (Lubbock, 1860)

(PLATE 2, FIGS. 1-9)

Pacific records: Vervoort, 1946. Also, as Calanus
dat'wini; Yamada, 1933a; Mori, 1937; 1942; Anraku,
1952; Honjo, 1952; Nakai, 1952; Yamazi, 1953a; 1953b;
1953c; Anraku, 1954b; Chiba and Tsuruta, 1954; Ya­
mazi, 1954b; Motoda and Anraku, 1955; Nagaya et aI.,
1955; Yamazi, 1955a; 1955d; Chiba, 1956; Honjo et aI.,
1957; Yamazi, 1958b. As Undinula darwini; Wilson,
1942; 1950; Tanaka, 1953; Johnson, 1954; Brodsky,
1955; Rose, 1955; Tanaka, 1956a; Heinrich, 1957b;
1958a; Yamazi, 1958a; 1958b.

Remarks: All female specimens of this spe­
cies have a group of inwardly projecting spines
on the inner sides of the fifth thoracic segment
(fig. 1). Also characteristic of this sex is the
shape of the genital segment, which in dorsal
view, is seen to narrow anteriorly (fig. 1).

The three forms of the female of this species
(described by Sewell, 1929) are distinguished
by the shape of the left fifth thoracic margin
and spinulation of the proximal segments of
the first antennae. The right fifth thoracic
margin in all three fOl'ms is rounded and has

Stat-ion Occlt'r'ren~e (meas1l1'emenf in mm.; number of specimens in IJa1'en.)
f. typica f. symmetrica f. intermedia
female female female male

Hugh M. Smith 94 . . (1)
Do _~____________ 132 _ 1.97 (1) . . _
Do 144 1.90 (1) 1.87-2.04 (7) . 1.80 (3)
Do 153 1.90-2.00 (2) 1.80-1.90 (7) . present.
Do .:. 178 present 1.84-1.90 (20) . 1.60-1.67 (4)
Do 30 2.00(2) 1.95-2.04(4) . . _
Do 31 1.90-2.18 (2) 2.00 (1) . (2)
Do 29 _ . . (1)
Do 63 1.90 (1) 1.94-2.04 (5) .________________ (8)

St~·ange1· 34 2.04(1) 2.04(1) 2.07(1) (3)
Orsom 10 . 1.90(1) 1.73(1)
H01'izon 32 2.04 (1) 1.94-2.07 (4) _
Satsuma 32 1.80 (1) . 1.84-1.90 (5) 1.63 (1)

Vessel:
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PLATE 2.-(1) Undinula dar-wini f. typica, female, posterior part of thorax and genital segment, dOl'sal view;
(2) segments 6 and 7 cif first antenna; (3) posterior part of thorax and abdo~nen, left side; (4) posterior part of
thorax and abdomen, left side; (5) U, darwini f. symmetrica, female, posterior part of thorax and genital segment,
right side; (6) posterior pa,rt of thorax and genital segment, left side; (7) U, danvini f. ·infe,-media, female,
posterior part of thorax and abdomen, left side; (8) postel'ior part of thorax and abdomen, left side; (9) posterior
part of thorax and abdomen, right side; (10) Eucalanus atfemw.f-us, female, second basal segment and endopod
of mandible; (11) first maxilla; (12) E. muc"onafus, stage IV, female, forehead, dorsal view; (13) forehead,
lateral view; (14) first maxilla'; (15) stage V, male, dorsal view; (16) lateral view; (17) first maxilla; (18) fifth
foot; (19) E. subtenuis val', jalJonica, female, dorsal view; (20) forehead, lateral view; (21) basal segments and
endopod of mandible; (22) first maxilla.
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a small notch. In forma tY1Jica, both segments
6 and 7 of the first antennae have a row of
spinules along the distal 'margin (fig. 2). The
left fifth thoracic margin is somewhat. vari­
able in shape. Typically, it is produced into a
point which is directed ventrally (fig. 3). In
a few individuals this margin was expanded
and rounded (fig. 4). In forma syrmnetrica, a
row of spinules is also present on segments 6
and 7 of the first antennae, but the two thoracic
margins are symmetrical (figs. 5, 6). In forma
inte1'1nedia, spinules are present on segments 3
through 7 of the first antennae, and the left
fifth thoracic margin is usually more or less
triangular in shape (fig. 7). In several speci-

mens, this margin was rounded similar to that
of forma syntntet'riea(fig. 8). Most ex.amples
of forma intermedia also had a small group
of spines situated on the left mid-lateral mal"gin
of the second abdominal segment.

Chiba (1953a) has recently discussed and
presented figures of small (40-60",) spherical
bodies which he detected within the furcae of
the female of this species. He considered these
objects to be eggs and analogized the "egg
chamber" (furca) to the brood sac of daphnids.
I too have seen these bodies in the furcae of
this species. They are possibly protozoan para-,
sites but not the reproductive eggs of the
species.

Family EUCALANIDAE

Etlcalamls altemlatlls (Dana, 1849)

(PLATE 2, FIGS. 10, 11)

Pacific l"ecords: Vervoort, 1946. Also, Yamada,
1933a; Tanaka, 1935a; Mori, 1937; Johnson, 1942;
Mori, 1942; Wilson, 1942; Brodsky, 1950; Wilson, 1950;
Anraku, 1952; Honjo, 1952; Tanaka, 1953; Yamazi,
1953c; Anraku, 1954b; Johnson, 1954; Tsuruta and
Chiba, 1954b; Yamazi, 1954d; Brodsky, 1955; Chiba"
Tsuruta and Maeda, 1955; Hida and King, 1955; Mo­
toda and Anraku, 1955; Nagaya et aI., 1955; Rose,
1955; Yamazi, 1955a; 1955d; Chiba, 1956; Tanaka,
1956a; Honjo et aI., 1957; Heinrich, 1958a; 1958b;
Yamazi, 1958a; Brodsky, 1959; Lindberg, 1959; Pono­
mareva, 1959.

Vessel: Station Occurrence
Hugh lIf. Smith __ 132 1 female, 3.89 mm.

Do 153 present.
Do 178 2 females, 3.61, 3.80

mm.; 1 male, 2.96
mm.

Do 30 1 female, 3.16 mm.
Do 31 5 males, 2.92-3.06

mm.
Do 63 __._ _ 2 females, 3.90, 4.08

mm.
Stmnge1' 34 1 female, 3.06 mm.
H017zon 32 7 females, 3.90-4.28

mm.; 1 female
(stage V) 3.20
mm.

Remarks: Vervoort (1946) noted that there
were large variations in the sizes of his speci­
mens (females, 3.55-5.80; males 2.95-4.35)
from "the Netherlands East Indies, but he could

find no anatomical differences between the size
groups. Tanaka (1956a) likewise observed
that there were large size variations (female,
4.32-6.19; male, 3.24-4.67) in the lengths of
specimens obtained from the Izu region of
Japan. He reported differences (shape of geni­
tal segment, presence of hair on female, rela­
tive lengths of segments of fifth pair of feet in
the male) between the largel' specimens of this
species and suggested that a northern variety
may have been present. The lengths of the
present specimens were not nearly so variable
as those reported by Vervoort or Tanaka.

Ellcillilmu tlIIICrO'lalllS Giesbrecht, 1888

(PLATE 2, FIGS. 12-18)

Pacific records: Vervoort, 1946; 1957. Also, Ya­
mada, 1933; Tanaka, 1935a; Honjo, 1952; Nakai, 1952;
Tanaka, 1953; Yamazi, 1953a; Anraku, 1954b; Chiba,
Tsuruta, and Maeda, 1955; Motoda and Anraku, 1955;
Nagaya et aI., 1955; Tanaka, 1956a; Honjo et aI., 1957;
Yamazi, 1958a; 1958b.

Vessel: Station Occm"rence
Horizon 32 1 female (stage IV),

2.07 mm.; 1 male
(stage V), 2.55
mm.

Remarks: Juveniles of this species were
found in one collection. They are easily recog­
nized by the pointed forehead, which is present
in both sexes.
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mICa/anus sublenuis Giesbrecht, 1888

(PLATE 2, FIGS. 19-21; PLATE 3, FIGS. 1-4)

Pacific records: Vervoort, 1946. A.lso, Mori, 1937;
Tanaka, 1935a; Johnson, 1942; Mori, 1942; Wilson,
1942; 1950; Tanaka, 1953; 1956a; Fukase, 1957; Honjo
et al., 1957; Heinrich, 1958b.

Vessel: Station Occurrence
Hugh M. Smith __ 94 1 female, 3.12 mm.

Do 132 13 females, 2.55-2.96
mm.

Do 144 10 females, 2.40-2.60
mm.

Do 153 present.
Do 178 15 females, 2.65-2.72

mm.; 6 males,
2.45-2.52 mm.

Do 31 15 females, 2.55-2.79
mm.

Do 63 16 females, 2.69-2.96
mm.; 1 male, 2.51

mm.

it seems best to keep them separate. The fe­
males may be distinguished as follows (Pacific
specimens) :

1. Size. E. pileat·U8, 1.80-2.41; E. subcras­
sus, 2.23-2.82. (length data from Tanaka,
1935a; Mori, 1937; Vervoort, 1946; and pres­
ent data). Farran (1936) has reported E. sub­
crassus with total lengths of 1.84-2.92 from
the Great Barrier Reef. He did not record
E. p-ileatus.

2. Shape of forehead. In dorsal view an­
terior end of forehead more produced in E.
pileatus (fig. 7) than in E. 8'l1.bC1·a88'llS (plate
3, fig. 15).

3. Shape of genital segment. E. pileatus,
greatest diameter at a point approximately
one-half the length of the segment (fig. 10);
E. subc-rassus, greatest diameter in lower third
of segment (plate 3, fig. 16).

E,ua/anlls subCTassllS Giesbrecht, 1888

Remarks: Vervoort (1946) stated that there
are 4 setae on the second basal joint of the first
maxilla. The present specimens, however, have
5 (fig. 17).

Rbinca/a"us cOTml/tlS (Dana, 1849)

(PLATE 3, FIGS. 18-19)

Pacific records: Vervoort, 1946. Also, Yamada, 1933;
Tanaka, 1935a; Mori, 1937; 1942; Wilson, 1942; 1950;
Honjo, 1952; Tanaka, 1953; Anraku, 1954b; Tsuruta
and Chiba, 1954b; Chiba, Tsuruta and Maeda, 1955;
Hida and King, 1955; Nagaya et al., 1955; Rose, 1955;

(PLATE 3, FIGS. 13-17)

Pacific records: Vervoort, 1946. Also, 'l,"anaka,
1935a; Mori, 1937; 1942; Wilson, 1950; Anraku, 1952;
Honjo, 1952; Tanaka, 1953; Anraku, 1954b; Tsuruta
and Chiba, 1954b; Brodsky, 1955; Chiba, Tsuruta, and
Maeda, 1955; Motoda and Anraku, 1955; Nagaya et aI.,
1955; Rose, 1955; Tanaka, 1956a; Honjo et aI., 1957;
Yamazi, 1958a.

Occurrence
3 females, 2.44-2.52

mm.
3 females, 2.24-2.48

mm.
4 females, 2.31-2.48

mm., 3 males
(stage V), 2.11­
2.18 mm.

Strange?' 34 _

Orson~ 10 _

Vessel: Station
Hugh M. Smith __ 63 _

(PLATE 3, FIGS. 5-12)

Pacific records: Scott, 1909; Tanaka, 1935a; WilSOll,.
1950; Tanaka, 1953; 1956a.

Euca/lltlUs pilemus Giesbrecht, 1888

Vessel: . Station Oc.cu·rrence
Satsuma 32 2 females, 1.80 and

1.94mm.

Remarks: This species closely l'esembles E.
subc'rassus and the two may prove to be con­
specific. Until a detailed study is made of each,

Remarks: All of the present specimens are
referable to E. subtenuis val'. japonica Fukase,
1957. This variety is distinguished from sub­
tenuis chiefly by the number of setae on the
mandibular palpus (both sexes) and the struc­
ture of the fifth feet of the male. There are
3 setae on the mandibular palpus (fig. 21; fig.
3) and the distal segment of the fifth foot is
longer than the terminal spine (fig. 4). In
subtenuis there are 2 setae on the mandibular
palpus and the terminal spine of the fifth foot
is longer than the distal segment.

According to ·Fukase, Tanaka's (1935a) E.
subtenu,is and Mori's (1937) E. mu,cronatus are
both referable to subtenuis val'. japonica.

This species was present in seven' of the
samples and in four of these (Smith 132, 144,
178, 63) it was the most abundant species.
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PLATE 3.-(1) Eucalanus subtenuis val'. ju-ponica, male, dorsal; (2) lateral; (3) mandible palpus; (4) fifth
foot; (5) E. pileatus, female, dorsal view; (6) female, lateral view; (7) forehead, dorsal view; (8) forehead,
ventral view; (9) forehead, lateral view; (10) abdomen, dorsal view; (11) posterior part of thorax and abdomen,
lateral view; (12) first maxilla (part); (13) E. subcrassus, female, dorsal view; (14) lateral view; (15) forehead,
dorsal view; (16) abdomen, dorsal view; (17) first maxilla; (18) Rhin9alanus cornutus, stage V, male, fifth pair of
feet; (19) adult male, fifth pair of feet.
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. Do 63

Do 144 _
Do 153
Do 31 _

Chiba, 1956; Tanaka, 1956a; Honjo et aI., 1957;
Yamazi, 1958a.

Vessel: Station Occu'rrence
Httgh,M. Smith __ 94 2 females, 2.79, 3.20

Dim.
1 female, 3.09 mm.
1 male, 2.89 mm.
2 females, 3.33; 2

males (stage V),
2.70,2.80 mm.

Do 29 18 females, 3.20-3.33
mm.; 6 males,
2.79-2.86 mm.

3 females, 3.09-3.24
mm.

Strange?' 34 1 female, 3.09 mm.
Orsom 10 2 males, 2.69, 2.72

mm.
HO'rizon 32 2 females, 3.40 mm.;

1 male (stage
V), 2.52 mm.

Satsuma 32 1 male, 2..95 mm.

Remarks: All of the above females belong
to R. cornutu,s f. t·ypica Schmaus. This spe­
cies was widely distributed in the samples.

Rbiucalanus nasutlls Giesbrecht, 1888

Pacific records: Vervoort, 1946; 1957. Also, Yamada,
1933; Tanaka, 1935a; Johnson, 1942; Brodsky, 1950;
Anraku, 1952; Honjo, 1952; Tanaka, 1953; Anraku,
1954b; 1954c; Chiba and Tsuruta, 1955; Tanaka, 1956a;
Ronjo et aI., 1957; Heinrich, 1958a; Yamazi, 1958a.

Vessel: Station Occu-rrence
Hugh M. Sm~t1~ __ 94 4 females, 4.08-4.37

mm.

Remarks: This species occurred in but one
sample which was collected in the eastern Pa­
cific by a closing net at a depth between 146
and 172 meters. As Vervoort (1946) men­
tioned, it is primarily a subsurface species.

Family PARACALANIDAE

ParacalanllS am/eallls Giesbrecht, 1888

(PLATE 4, FIGS. 1-3)

P~cific records: Vervoort, 1946; 1957. Also, Yamada,
1933a; 1933b; Mori, 1942; Anraku, 1952; Chiba, 1952a;
1952b; Honjo, 1952; Nakai, _1952; Anraku, 1953;
Tanaka, 1953; Yamazi, 1953c; Anraku, 19Mb; Tsuruta
and Chiba, 1954b; Chiba, Tsuruta, and Maeda, 1955;
Motoda and Anraku, 1955; Nagaya et al., 1955; Rose,
1955; Chiba. 1956; Tanaka, 1956b; Honjo et al., 1957;
Yamazi, 1958a. .

Vessel: Station OCC1t?'rence
Hugh M. Smith __ 144 1 female, 1.0 mm.

Do 153 2 females, 1.09, 1.17

mm.
Do 178 2 females, 1.10 mm.
Do 31 1 female, 1.10 mm.
Do 63 9 females, 1.04--1.16

mm.
Strange?' 34 4 females, 1.07-1.17

mm.
Orsom 10 3 females, 1.07-1.12

mm.
Hor·izon 32 2 females, 1.05, 1.10

mm.

Remal'ks: All the present specimens belong
to' P. aculeat'US f. maio?' Sewell, 1929. It was
widely distributed in the present collections,
but no males were observed.

Paraca/amls parl'IIS (Claus, 1863)

Pacific records: Vervoort, 1946; 1957. Also, Mori,
1942; Lowe, 1936; Chiba, 1949; Kokubo, 1950; Yamazi,
1950; 1951; Anraku, 1952; Ronjo, 1952; Motoda and
Anraku, 1952a; Yamazi, 1952a; 1952b; 1952c; Anraku,
1953; Tanaka, 1953; Yamazi, 1953a; 1953b; 1953c; An­
raku, 1954a; 1954b; Tsuruta and Chiba, 1954b; Yamazi,
1954a; 1954b; 1954c; 1954d; 1954e; Chiba, Tsuruta,
and Maeda, 1955; Motoda and 'Anraku, 1955; Nagaya
et al., 1955; Nakai, 1955; Rose, 1955; Yamazi, 1955a;
1955b; 1955c; 1955d; Chiba, 1956; Shen and Bai, 1956;
Tanaka, 1956b; Honjo et al., 1957; Legare, 1957;
Yamazi, 1957; 1958a; 1958b; Brodsky, 1959; Lindberg,
1959.

Vessel: Station OCC111'rence
Hugh M. Sm.ith __ 94 2 females, 0.99 mm.

Remarks: Although this is a cosmopolitan
species. it was obsel'ved in but one sample.
Possibly its small size permitted most of the
specimens to pass through the meshes of the
nets employed or perhaps it is not too abundant
in the waters sampled. .

Paracalanlls dllbia Sewell, 1912

(PLATE 4, FIGS. 4-12)

Pacific records: Rose, 1955.

Vessel: Station OCC1trrence
Kagoshima 613 1 female, 0.49 mm.
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PLATE 4.

FIGS. 2,4,5.

FIG. I

(' - .'

10.1 mm l
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PLATE 4.-(1) Pamcalanu8 aculeatu8, female, lateral view; (2) fourth pail' of feet (one exopod missing);
13) fifth pair of feet; (4) P. dubia, female, dorsal view; (5) lateral view; (6) abdomen, dorsal view; (7) first
antenna; (8) first foot; (9) second foot; (10) third foot; (11) fourth foot; (12) fifth foot.
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PLATE 5.-(1) Acrocalanus longicornis, female, dorsal view; (2) latel'al view; (3) posterior part of thorax

and abdomen, dorsal view; (4) posterior part of thorax' and abdomen, lateral view; (5) first foot, anterior; (6) first
foot, posterior; (7) second foot, anterior; (8) second foot, posterior; (9) third foot, anterior, without distal 2
segments of endopod; (10) distal 2 segments of endopod of third foot, antel'ior; (11) third foot,'postel'ior, without
distal 2 segments of endopod; (12) distal 2 segments of endopod, posterior; (13) fourth foot, anterior, without
third exopodal segment; (14) third exopodal segment of fourth foot, anterior; (15) fourth foot, posterior, without
third exopodal segment; (16) third exopodal segment of fourth foot, posterior; (17) A. (/:ndersoni, female, dorsal
view; (18) lateral view; (19) posterior part of thorax and abdomen, dorsal view; (20) posterior part of thorax
and abdomen, lateral view.
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,
PLATE 6.-(1) AC1'ocalan1ts andersoni, first foot, anterior; (2) second foot, anterior; (3) second foot, posterior;

(4) third foot, anterior; (5) third foot, posterior; (6) third exopodal segment of fourth foot, posterior; (7) A.
m01lC~chus, female, dorsal view; (8) lateral view; (9) fourth foot, posterior; (10) Calocalan'!{s pal'o, female, fifth
pair of feet; (11) C. plmnttlo81ls, femalE), dorsal view; (12) lateral view; (13) fifth pair of feet.
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Remarks: The forehead of the present spe­
cimen as well as the spination of certain of
"the first four pairs of swimming feet differ
somewhat from Sewell's description. The fifth
pair of feet of Sewell's P. sermtipes are similar
to those of P. dubia but the former is a larger
species (1.10 mm.).

The small spinules on the distal end of the
terminal segment of the fifth feet can _best be
seen under oil immersion. The other feet, ex­
cept the first pair, were also examined under
oil in order to ascertain the number of setae,
surface spines and lateral teeth on the various
segments.

Only one specimen was obtained arid this was
partly destroyed in the process of dissection.

AeroealanZls 10I1g;eoTn;s Giesbrecht, 1888

(PLATE 5, FIGS. 1-16)

Pacific records: Vervoort, 1946. Also, Yl'lmada, 1933;
Mori, 1937; 1942; Wilson, 1942; 1950; Tanaka, 1953;
Tsuruta and Chiba, 1954b; Chiba, Tsuruta and Maeda,
1955; Nagaya et aI., 1955; Rose, 1955; Yamazi, 1955a;
Tanaka, 1956b; Honjo et aI., 1957; Yamazi, 1958a.

Vessel: Station Occurrence
Hugh M. Smith __ 153 2 females, 1.20, 1.22

mm.
Do 31 1 female, 1.26 mm.
Do 63 2 females, 1.19, 1.24

mm.
Stmnge-/" 34 7 females, 1.17-1.27

mm.

Remarks: The presence of a partial suture
between the head and first thoracic segment
(figs. 1, 2) and the spination of the swimming
feet, particularly the number of teeth (more
than 18) on the distal part of the third exopodal
segment of the fourth pail' of feet (figs. 14,
16), distinguished this species from others in
the genus.

Aaoea/awlS a1ldersol1; Bowman, 1958

(PLATE 5, FIGS. 17-20; PLATE 6, FIGS. 1-6)

Pacific records: None.

Vessel: Station Occu'l"rence
Stranger 34 1 female, 0.95 mm.
Orso-/n 10 __.__ 3 females, 1.12-1.17

mm.
Kagoshima 613 1 female, 1.12 mm.

Remarks: This species was recently de­
scribed from specimens obtained from the south
Atlantic coast of the United States (Bowman,
1958). It is recognized by the lack of partial
suture between the head and first thoracic seg­
ment (figs. 17, 18) and the number of lateral
teeth (11) on the distal part of the third ex­
opodal segment of the fourth pair of feet (fig.
6) .

AeToealanm monaehZls Giesbrecht, 1888

(PLATE 6, FIGS. 7-9)

Pacific records: Scott, 1909; Farran, 1936; Mori,
1937; 1942; Wilson, 1942; 1950; Tanaka, 1953; Tsu­
ruta and Chiba, 1954b; Chiba, Tsuruta, and Maeda,
1955.

Vessel: Station Occurrence
Strange-r _~_______ 34 2 females, 1.02, 1.05

mm.
O-/'som 10 1 female, 1.00 mrn.
Horizon 32 3 females, 1.00-1.10

mm.

Remarks: The truncate appearance of this
species in lateral view (fig. 8) 'readilY distin­
guishes it from others in the genus.

ea/oelllamlS ptn'O (Dana, 1849)

(PLATE 6, FIG. 10)

Pacific records: Vervoort, 1946. Also, Yamada,
1933a; Mori, 1937 ; Johnson, 1942; Mori, 1942; Wilson,
1942; 1950; Tanaka, 1953; Yamazi, 1953b; 1953c;
Johnson, 1954; Tsuruta and Chiba, 1954b; Yamazi,

. 1954d; Brodsky, 1955; Chiba, Tsuruta, and Maeda,
1955; Nagaya et aI., 1955; Rose, 1955; Yamazi, 1955d;
Chiba, 1956; Tanaka, 1956b; Heinrich, 1957b; Honjo
et aI., 1957; Heinrich, 1958b; Yamazi, 1958a; 1958b.

Vessel: Station OCC-U1'rence
Hugh lIf. Smith __ 153 1 female, 0.85 mm.

Do 63 1 female, 1.00 mm.
St-ranger 34 1 female, 1.19 mll!.
Orsom 10 1 female, 0.97 mlll.
Horizon 32 1 female, 1.00 1ll1ll.

Remarks: Bemard (1958) has recently re­
vised the genus Ca.localanus based on matel'ial
collected in the Bay of Algiers. She proposed
the family Calocalanidae, which consists of the
genus Caloca.lan1.LS s. str. and two new genera,
Leptocalanus and Dolichoce'ra. She has also
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PLATE 7.- (1) Clausoc.alc£nus a1'cuicornis f. 'TII,a.jor, female, lateral view; (2) posterior part of thorax and
genital segment, lateral view; (3) fifth pair of feet; (4) C. ct1·cuic.ornis f. -mino'/'. female, dorsal view; (5) posterior
part of thorax and genital segment, lateral view; (6) fifth foot; (7) C. !lI1'c.af1ts, female, lateral view; (8) fifth
pair of feet; (9) Eitaetideus 'giesbrec.hti;'female, ..dorsal view; (10) forehead, lateral view; (11) posterior part of
thorax and abdomen, dorsal view; (12) posterior part of thorax and abdomen, lateral view; (13) abdomen, ventral
view; (14) rostrum; (15) second antenna; (16) mandible; (17) mandible palpus (other side); (18) first maxilla;
(19) second inner lobe of first maxilla; (20) third inner lobe of first maxilla; (21) second maxilla; (22) first foot,
anterior; (23)' second fo~t, posterior; (24) third foot, posterior; (25) second basipodal segment and first and
second segments of endopod and exopod of third foot, anterior; (26) fourth foot, posterior; (27) second basipodal
segment and first and second segments of endopod and exopod of fourth foot, anterior.
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described two new species and presented de­
scriptions of five hitherto unknown males.
Calocalanus gracilis Tanaka, 1956, is not in­
cluded in her revision.

Calot:alatllis pilimulostls (Claus, 1863)

(PLATE 6, FIGS. 11-13)

Pacific records: Scott, 1909; Farran, 1929; 1936;
Dakin and Colefa."<, 1940; Mori, 1942; Wilson, 1942;

Anraku, 1953; Tanaka, 1953; Tanaka, 1956b; Hei~­

rich, 1957b; 1958b; Yamazi, 1958a.

Vessel: Sta,tion Occur'1'ence
Satsuma, 32 2 females, 0.87 mm.

Remarks: According to Bernard's revision
(see Remarks under preceding species), this
species belongs to a new genus, Leptocalanus.
The descriptions presented by Tanaka (195Gb)
and Bernard (1958) of the male are quite dif­
ferent and the two are not unispecific.

Family PSEUDOCALANIDAE

ClalisoralamlS arrtlicor1,is (Dana, 1849)

(PLATE 7, FIGS. 1-6)

Pacific records: Vervoort, 1946; 1957. Also, Yamada,
1933; Johnson, 1942; Mori, 1942; Brodsky, 1950; Nakai,

1952; Anraku, 1954b; Tsuruta and Chiba, 1954b;
Brodsky, 1955; Chiba, Tsuruta, and Maeda, 1955; Mo­
toda and Anraku, 1955; Nagaya et at, 1955; Rose,
1955; Chiba, 1956; Tanaka, 1956b; Heinrich, 1957b;
Honjo et at, 1957; Heinrich, 1958a; Yamazi, 1958a;
Brodsky, 1959; Lindberg, 1959; Ponomareva, 1959.

Vessel: Station Occlwrence (mea,su'/"ement in mm.; nl£1nber of specimens fit pa,ren.)
f. minor, f. 1naj01',
female female male

Hugh M. Smith 94 1.26-1.29 (2) _
. Do 132 1.07-1.24(17) _
Do 144 present 1.34-1.46 (8) present.
Do 153 1.15-1.25 (4) 1.37 (1) _
Do 178 1.08-1.28 (21) 1.33 (1) _
Do 30 -= 1.43-1.56 (14) 1.21-1.26 (2)
Do 31 1.19-1.31(4) 1.42-1.53(5) _
Do 63 1.33 (1) 1.51 (1) _

Stmnger 34 1.16-1.28 (10) _
O'1'som 10 1.16-1.24 (13) 1.53 (1) _
Horizon 32 1.14-1.24 (6) 1.30-1.46 (2) _
Satsuma 32 1.08-1.12 (3) _

Remarks: I have tentatively equated the
females of this species to two' forms which
were described by Sewell, 1929. The two forms
are distinguished by size and the total and
relative lengths of the segments of the fifth
feet. Forma major is large (1.30-1.60 mm.) ,
and the fifth pair of feet is small (fig. 2). The
distal segment is about twice as long as the
proximal one (fig. 3). Forma minor is dis­
tinguished by its small size and its longer fifth
feet (fig. 5). The distal and proximal segments
are about equal in length.

Tanaka (195Gb) has described two types of
males of this species which differ in size and
in the structure of the fifth feet. Although rare
in the present collections, males with fifth feet

referable to Tanaka's large form were found
in the sample from the Hugh M. Smith, sta­
tion 30.

Clallsocalanlls fllrcaltls (Brady, 1883)

(PLATE 7, FIGS. 7-8)

Pacific records: Vervoort, 1946. Also, Mori, 1937;
1942; Wilson, 1942; Brodsky, 1950; Wilson, 1950;
Nakai, 1952; Anraku, 1953; Tanaka, 1953; Yamazi,
1953c; Anraku, 1954b; Tsuruta and Chiba, 1954b;
Motoda and Anraku, 1955; Nagaya et aI., 1955; Rose,
1955; Chiba, 1956; Tanaka, 1956b; Honjo et aI., 1957;
Heinrich, 1958a.

Vessel: Station Occurrence
Hugh M. Sm'ith __ 132 present.

Do 153 present.
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Vessel: Station Occw-renc-e
Do 178 2 females, 1.10, 1.12

mm.
Do 31 1 female, 1.14 mm.
Do 63 5 females, 1.00-1.17

mm.
Stranger 34 4 females, 1.12-1.19

mm.

Vessel: Station Occ-ul'rence
H01izon 32 3 females, 1.02-1.19

mm.
Satsuma 32 1 female, 1.05 mm.

Remarks: This species is ea'sily distinguished
from the preceding by its short genital segment
(fig. 7) and very small fifth feet (figs, 7, 8).

Family AETIDEIDAE

Elldetidells giesbreclJti (Cleve, 1904)

(PLATE 7, FIGS. 9-27)

Pacific records: Vervoort, 1957. Also, as Aetideus
giesbl'echti; Johnson, 1942: Mori, 1942; Honjo, 1952;
Anraku, 1954b; 1954c; Chiba. Tsuruta, and Maeda,
1955; Motoda and Anraku, 1955; Nagaya et aI., 1955;
Chiba, 1956; Honjo et aI., 1957; Tanaka, 1957a; Ya­
mazi, 1958a. As EuaeNdeu8 gifsb1'echti; Heinrich,
1957b; 1958a; 1958b.

Vessel: Station Occurrence
Hugh M. Smith __ 94 1 female, 1.95 mm.

Do 144 1 female, 1.95 mm.
Do 29 1 female, 1.97 nun.
Do 63 2 females, 1.97 mm.

Remarks: Vervoort (1957) has recently de­
scribed a new species of Euaetideus (E: austm­
Us) as well as redescribed and figured the other
three species (E. giesbrecht-i, E. bmdyi, E. acu­
tus) in this genus. The latter three species
were represented in the present collections and
as all three of them differ in a few details from
Vervoort's descriptions, I have included a brief
discussion and sevel'al figures of each of them.
The chief differences between my specimens of
E. giesb"1'echti and those described by Vervoort
are listed below. The numbers in parenthesis
are those given by Vervoort.

1. Second antennae (fig. i5). Four (3) setae
on distal segment of exopod. Seven (6) setae
on outer lobe and 9 (8) setae on inner lobe of
endopod.

2. First maxillae (figs. 18-20). Second basal
segment with 4 (5) setae. Second inner lobe
with 3 (2). setae. Three (4) setae on the first
segment of the endopod. It should be pointed
out that VervoOl't stated that the first maxilla
of E. g-iesbrechti is like that of E. austmlis.
The second basal segment of the first maxilla
of the latter species is shown to have 4 setae,
which agrees, in this respect, with the number
on the present specimens.

The three species found in the present col­
lections are distinguished by the shape of the
anterior margin of the head (dorsal view) ; the
character of the rostrum; and the posterior
lateral thoracic margins. In E. giesble.cht-i the
forehead is evenly rounded and the rostral plate
is not visible (fig. ~). There are two small
knobs between the rostral spines (fig. 14), and
the posterior lateral thoracic margins have a
characteristic shape (fig. 12). This species is
also larger (1.95-2.00) than the other two.

Ellaetidells amtlls (Farran, 1929)

(PLATE 8, FIGS. 1-2)

Pacific records: Vervoort, 1957. Also, as A.etideu8
acutus; Tanaka, 1957a.

Vessel: Station Occll."l'ren·ce
Hugh 111. Smith __ 94 5 females, 1.65-1.70

mm.
Do 132 2 females, 1.65, 1.70

mm.
Do 144 3 females, 1.70 mm.
Do 153 1 female, 1.70 mm.
Do 178 9 females, 1.55-1.65

mm.
Do 30 1 female, 1.61 mm.
Do 31 2 females, 1.55, 1.65

mm.
Do 63 1 female, 1.60 mm.

Stranger 34 1 female. 1.60 mm.

Remarks: Certain differences were noted in
the second antennae and first maxillae of the
present specimens and the descriptions and
figures of these appendages given by Vervoort.
These differences are summarized below:

1. Second antennae. Same as that described
for E, giesbrechti. Vervoort shows 3 setae on
the terminal segment of the exopod and 6 setae
on the outer lobe and 8 setae on the inner lobe
of the endopod.
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PLATE 8.-(1) Euaetideus aClLtt'S, female, forehead, dorsal view; (2) fourth and fifth thoracic segments, lateral
view; (3) E. bmdyi. female, fOl'ehead, lateral view; (4) fourth and fifth thoracic segments, lateral view; (5)
Chiridius poppel, female, lateral view; (6) forehead, ventral view; (7) posterior part of thorax and abdomen,
dorsal view; (8) Gaetamts miles, female, lateral view; (9) posterior part of thorax and abdomen, dorsal view;
(10) first basipodal segment of maxilliped; (11) first foot; (12) fourth foot; (13) stage V, male, fifth pail' of feet;
(14) Gaetanm minor, female, lateral view; (15) posterior part of thorax and abdomen, dorsal view; (16) second
foot; (17) first basipodal segment of fourth foot; (18) stage V, male, lateral view; (19) dorsal view; (20) fifth
pair of feet.
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2. First maxillae. Same as that described
for E. giesbrechti. Vervoort shows 5 setae on
the second basal segment, 2 setae 011 the second
inner lobe and 4 setae on the first s.egment of
the endopod.

E. aC'ldus may be identified by the large ros­
tral plate which is visible in dorsal view (fig.
1) and the character of the posterior lateral
thoracic -margin,s (fig. 2).

Euaelideus bradyi (A. Scott, 1909)

(PLATE 8, FIGS. 3-4)

Pacific records: Vervoort, 1957; Also, as Aetideus
b"adyi; Tanaka, 1957a.

Vessel: Station Occurrence
Hugh M. Smith __ 94 12 females, 1.60-1.65

mm.
Do __~ 144 3 females, 1.65 mm.
Do 63 1 female, 1.70 mm.

Remarks: The second antennae differ from
that figured by Vervoort in the manner de­
scribed above for E. giesb'rechti. The first
maxilla of the present specimens has 4 setae on
the basal segment and 3 setae on the second
inner lobe. Vervoort showed 5 and 2 setae, re­
spectively, on these parts of the maxilla. The
anterior margin of the head of this species ap­
pears to be pitted similar to that of the pl"eced­
ing two species.

E. bradyi is distinguished from the above two
species by the absence of knobs between the
rostral spines and the character of the posterior
lateral thoracic margins (fig. 4)" In lateral
view, a short hair is visible just dOl"Sad of the
base of the rostl'Um. I have not observed this
hair in the other two species.

Cbir;d;lIs poppe; Giesbrecht, 1892

(PLATE 8, FIGS. 5-7)

Pacific records: Scott, 1909; Farran, 1929; Tanaka,
1937; Wilsall, 1942; Brodsky, 1950; Tanaka, 1953;
1957a.

Vessel: Stat-io;~ Occurrence
Hngh M. Smith __ 94 2 females, 1.59, 1.83

mm. -
Do 63 1 female, 1.70 mm.

Remarks: This species was found in two
samples collected in the eastel'll Pacific. Ver-

voort (1957) suggested that C. poppe-i and C.
gracilis Farran, 1905 may represent different

, size groups of the same species. He has also .
indicated how the two forms differ.

Gaetanus miles' Giesbrecht, 1888

(PLATE 8, FIGS. 8-13)

Pacific records: Scott, 1909; Farran, 1936; WilSOIl,
1942; Brodsky, 1950; Tanaka, 1953; 1957b. As G. se­
'c1mdus Esterly, 1911; Johnson, 1942.

Vessel: Station Occzu'rellce
Hugh M. Sm-ith __ 29 2 females, 3.40, 3.50

mm.
Do 63 2 females, 3.52 mm.;

1 male (stage
V), 2.89 mm.

Remarks: The female of this species is easily
recognized by the elongate antennae which ex­
ceed the furca by the last 9 segments. Accom­
panying the females in the collection from
IS'mith 63 was an immature male (stage V)
which is apparently referable to this species.
The fifth feet are shown in figure 13. The
adult male is undescribed, although Esterly
(1911) mentions that he has observed this sex,
presumably in company with the females of his
G. .secundus (=G. miles).

Gaelamu 111illor Farran, 1905

(PLATE 8, FIGS. 14-20)

Pacific records: Vervoort, 1957. Also, Anraku,
19Mb; 1954c; Tanaka, 1957b; Heinrich, 1958b.

Vessel: Station Occurrence
Hugh M. Smith __ 29 2 females, 2.18 mm.

Do 63 2 females, 2.15, 2.24
mm.; 1 male
(stage V), 1.87
mm.

Horizon 32 1 female, 2.00 mm.

Remarks: The female is distinguished from
G. miles by the short antennae and the pres­
ence of numerous small spines (fig. 17) on the
first basipodal segment of the fourth feet. Rose
(1933) states that the endopods of the second
feet are composed of 2 segments. These endo­
pods of the present specimens, as well as the
one figured by Scott (1909), consist of only 1
segment (fig. 16). Associated with the females
in the collection from Smith 63 was a juvenile
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PLATE 9.-(1) Euch-i1'ella bella, female, dorsal view; (2) lateral view; (3) posterior part of thorax and
abdomen, dorsal view; (4) posterior part of thorax and abdomen, lateral view; (5) endopod of second antenna;
(6) first foot; (7) second foot; (8) third foot; (9) fourth foot; (10) male, dorsal view; (11) lateral view;
(12) fifth pair of feet; (13) terminal part of left fifth foot; (14) E. venllsta, female, dorsal view; (15) lateral
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foot; (20) male, dorsal view; (21) lateral view; (22) abdomen, dorsal view; (23) second antenna; (24) fifth pair
of feet; (25) terminal part of left fifth foot.
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male (stage V), which is apparently referable
to this species (figs. 18-20). The male of this
species has been hitherto unknown.

Ellchire/la bella Giesbrecht, 1888

(PLATE 9, FIGS. 1-13)

Pacific records: Vervoort, 1949; Wilson, 1950.

Vessel: Station Occurrence
Hugh lIf. Smith __ 153 2 females, 3.90, 4.18

mm.; 1 male, 3.33
mm. '

Do 31 2 females, 3.80 mm.;
1 male, 3.36 mm.

Do 63 1 female, 3.80 mm.
St,ranger 34 1 female, 3.80 mm.

Remarks: The species of female. E-uchirel14
are distinguished by the shape of the genital
segment, number of setae on the endopod of the
second antennae and the spination of the first
basipodal segment of the fourth pair of feet.
The males are id,entified by the structure of the
fifth feet. The genital segment of E. bel14 is
nearly symmetrical in dorsal view (figs. 1, 3)
and is produced in ventral view (figs. 2. 4).
The second segment of the endopod of the sec­
ond antenna~ in the specimens examined has 5
setae on the outer and 5 setae on the inner lobe
(fig. 5). Giesbrecht and Schmeil (1898) state
that there are 6 and 5 setae on these respective
lobes. The males in the present collections have
6 setae on the external lobe and 7 on the in­
temallobe, the 2 most intel1lal ones being very
small and slender. Vervoort (1949) indicated
that there were 6 setae on each lobe. The num­
ber of spines on the first basipodal segment of
the fourth feet is variable. Some specimens
have 5 on each side and others have 4 on one "
side and 3 on the other (fig. 9). Scott (1909)
and Sewell (947) have also noted a variable
number of spines on this segment.

Wilson (1950) has erroneously synonymized
E. a.lnoc-na with this species. See discussion of
this under E. nrnoena below..

Ellchire/la vemlsfa Giesbrecht, 1888

(PLATE' 9, FIGS. 14-25)

Pacific records: Scott. 1909; Farran, 1929; Ver­
voort, 1949; Wilson, 1950; Tanaka, 1953; 1957b.

Vessel: Station Occurrence
Hugh M. Smith __ 63 4 females, 4.37-4.84

mm.; 1 male, 3.80
mm.

Remarks: The female is identified by the
knob-like protrusion from the left posterior
margin of the genital segment (fig. 16); the
presence of 4 setae on the inner lobe and 5
setae on the external lobe of the endopod of the
second antennae (fig. 18); and the two long
spines on the first basipodal segments of the
fourth pair of feet. Sewell (1947) has recently
described the male, additional figures of which
are given herein (figs. 20-25). The second an­
tennae (fig. 23) have 6 setae on the outer lobe
and 7 setae on the inner lobe, 2 of which are
small. Sewell l'eported 6 setae on each lobe.
The structure of the fifth feet agrees quite well
with Sewell's figure of this appendage.

Ellchirella pilichra (Lubbock, 1856)

(PLATE 10, FIGS. 1-4)

Pacific records: Estel'1y, 1905; Scott, 1909 ; Johnson,
1942; Wilson, 1942; Davis, 1949; Vervoort, 1949;
Brodsky, 1950; WilSOll, 1950; Tanaka, 1953; 1957b.

Vessel: Station Occurrence
Hugh M. Smith __ 63 1 female. 3.42 mm.

Remarks: The genital segment is produced·
into a rounded swelling to the left (fig. 2). The
second segment of the endopod of the second
antennae has 6 setae on each lobe (fig. 3).
This is the number reported also by Tanaka
(1957b), but Giesbrecht and Schmeil (1898)
and Vervoort (1952) stated that the internal
lobe has 5 setae. Possibly the very small. inner­
most seta on the internal lobe was overlooked.
An additional identification character is the
presence of 2 spines on the first basipodal seg- .
ment of the fourth pair of feet (fig. 4).

Ellcbirella amOe1la Giesbrecht, 1888

(PLATE 10, FIGS. 5-10)

Synonymy
Enchi1'ella am-oena Giesbrecht, 1888, Atti Ace. Lincei.

Rend., Ser. 4. 4, sem. 2: 336.
Euchh'ella z,,'et''is, Sars, 1905. Bull. Mus. Oceanogr.,

Monaco, 26: 12.
Euchirella bella (partim), Wilson, 1950, U.S.N.M.,

Bull. 100, 14: 218.
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FIG. 3

FIGS. 13,14

FIG. 9

FIGS. 4,10

FIGS. 5-7,15

FIGS. 1,2,8,11,12
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PLATE 10.-(1) Ettchirella pu,lch1'a, female, lateral view; (2) dorsal vIew; (3) endopod of second antelma;
(4) fourth foot; (5) E. amoena, female, second antenna; (6) mandible; (7) first basipodal segment of fourth
foot; (8) male, dOl'sai view; (9) lateral view; (10) fifth pair of feet; (11) E. curticauda, female, dorsal view;
(12) lateral view; (13) endopod of second antenna; (14) first basipodal segment of fourth foot; (15) E. maxima,
stage V, male, fifth pair of feet.
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... ~~.'

Chirunditla streetsi Giesbrecht; 1895

Psetldorhirella sp.

Vessel: Station Oecur'renee
Hityh M. Smith __ 29 4 juveniles, 6.93-7.14

mm.

Occu'rrence
1 female (stage V),

5.79 mm.; 1 male
(stage V), 5.70
mm.

Remarks: This species is distinguished from
the following one by its large size, pronounced
crest on fOl'ehead (fig. 1), and the presence of
2 spines on the first exopodal segment of the
first feet (fig. 4).

Euchirella.maxima Wolfenden, 1905

(PLATE 10, FIG. 15)

Pacific records: Scott, 1909; Wilson, 1950.

(PLATE 11, FIGS. 1-4)

Pacific records: Esterly, 1906; Scott, 1909; Farran,
1929; .Johnson, 1942; Brodsky, 1950; Wilson,· 1950;
Tanaka, 1953; 1957b.

Vessel: Station Or-r-urrence
HQ1'izon 32 1 female, 4.94 mm.

Remarks: A male and female were obtained
in the 500 m. collection made at the above sta­
tion. Botll sexes have a crest on the forehead.
Sewell (1929) has described the stage V indi­
viduals of this species.

Vessel: Station
Hu.gh M. Smith __ 29 -

Remal'ks: These large juvenile copepods
. could. not be assigned to a species. They were

obtained from the 50Q-meter plankton tow.

Vessel: . Station. Oeem'renee
Hugh M. Smith __ 132 1 male, 3.20 mm.

Do 1~4 1 female, 3.70 mm.
Do 153 2 females, 3.61, 3.70

rom.; 3 males,
3.33mm.

Do 178 1 female, 3.80 mm.
"Do 63 1 male, 3.33 mm.

(PLATE 10, FIGS. 11-14)

E",:hirella ctlrtiratlda Giesbrecht, 1888

Remarks: Fleminger (1956) is no doubt cor­
rect in placing Sars' (1905) b're'l.,is (described
from female) in synonymy with Giesbrecht's
(1888) amoena (described from male). This
synonymy is further substantiated by Mori's
(1937) description of the' female of amoena.
Although Mori did not describe the fourth pair
of feet, the total length, abdomell-cephalothorax
ratio, length of the first antennae,· length of the
endopod of the second antennae and the num­
ber of .setae on the distal segment of the endo­
pod of "the second antennae clearly establish
that Mori's E. an/.Oena ~nd Sal's' E. bre'l'is are
miispecific.

As Fleminger has stated, Wilson's synonymy
of. E. amoena under E. b.el1a is an error. The
male of E. bella was described by Sewell (1947)
and Vervoort· (1949) ; neither author was cited
by Wilson. It should ·be 'noted, however, that
Dr. Wilson's paper was published nine years
after his death.

Pacific records: Esterly, 1905; Scott, 1909; Farran,
1929; Mori, 1937; Wilson, 1942; Brodsky, 1950; Wilson,
1950; Tanaka, 1953; Chiba, Tsuruta, and Maeda, 1955;
Nagaya et a!., 1955; Chiba, 1956; Tanaka,· 1957b;
Yamazi, 1958a. ' .

Pacific records: Esterly, 1906; Scott, 1909; Johnson,
1942; Mori, 1942;. Wilson, 1942; Davis, 1949; Brodsky,
1950; Wilson, 1950; Anraku, 1952; Tanaka, 1953;

, 1957b.

Vessel: Station Occurrence
Orsom 10 2 females, 3.52, 3.62

mm.

Remarks: This species is recognized by the
presence of a crest, absence of a rostrum (fig.
12) and the presence of a comb of spines on
the first basipodal segment of the fourth pair
of feet (fig. 14).

Cbirlmdi,la i"dica Sewell, 1929

(PLATE 11, FIGS. 5-20)

Pacific records: None.

Vessel: StaNon Or-cu.rrence
Hugh M. Sm.ith __ 63 1 female, 4.66 mm.

Remarks: I have compared in some detail
(figs. 5-20) the present species with the de­
scriptions of C. ind·ica provided by Sewell
(1929, 1947). On the basis of his description
the latter species is distinguished from C.
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FIG. 13
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FIGS. I-a

FIGS. 9,15,16,18-20

FIGS. 10,12,14,17
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PLATE 11.-(1)Chi-rundina st1'eetsi, female, forehead, lateral view; (2) postel'ior part of thorax and abdomen,
dorsal view; (3) abdomen, lateral view; (4) first foot; (5) C. indica, forehead, lateral view; (6) posterior" part of
thorax and abdomen, dorsal view; (7) posterior part of thorax and abdomen, ventral view; (8) posterior part of
thorax and abdomen, lateral view; (9) second antenna; (10) mandible palpus; (11) gnathal lobe of mandible;
(12) first maxilla; (13) terminal part of third inner lobe of first maxilla; (14) second maxilla; (15) first basipodal
segment of maxilliped; (16) distal part of maxilliped; (17) first foot; (18) second pair of feet (one exopod and
one endopod missing); (19) third foot; (20) fourth foot (distal part of exopod r.nissing).
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PLATE 12.-(1) Unde"ltchaeta plmnosa, female, genital segment, dorsal view; (2) ventral view; (3) posterior
part of thorax and abdomen, left side; (4) posterior part of thora..'C and abdomen, right side; (5) male, dorsal view;
(6) lateral view; (7) forehead; lateral view; (8) second antenna; (9) first maxilla (part); (10) maxilliped
(setae on distal part omitted); (11) first foot; (12) fifth pair of feet; (13) terminal part of left fifth foot;
(14) right fifth foot (part); (16) U. intermedia, female, dorsal view; (16) abdomen, ventral view; (17) genital
segment, left side; (18) genital segment, right side.
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streetsi by its low crest, the smoothly rounded
posterior thoracic margins and the presence of
but 1 external spine on the first exopodal seg­
ment of the first feet. Except for the posterior
thoracic margins, which have 1 small projec­
tion (figs. 7-9) •. my specimen agrees with
Sewell's indica. In details of the mouth parts,
two minor· differences were noted. Sewell's
specimens have 6 setae on the outer lobe of the
second antenna, while the present specimen has
7 (fig. 10) ; the exopod of the mandible has 9
setae (Sewell probably referred to the distal
segment) ; the present specimen has 10, one of
which is extremely small (fig. 11).

The projections on the posterior thoracic
margins may be a variable character as Ver­
voort (1957) has observed in several species of
a related genus, Undeuchaeta. It seems best
therefore to refer the present species to C. in­
dica.

Undellcbaeta pilimosa (Lubbock, 1856)

(PLATE 12, FIGS. 1-14)

Pacific records: Vervoort, 1957. Also, Brodsky, 1950;
Heinrich, 1957b; Tanaka, 1957b.

Vessel: Station OCMt1"renCe
H1tgh M. Smith __ 63 1 male, 3.52 mm.
Horizon 32 1 female, 3.47 mm.
Satsuma 32 1 female, 3.41 mm.

Remarks: The female is distinguished by the
presence of a spine on the right side of the
genital segment (figs. 1, 2) near the dorsal
surface, and the male by the structure of the
fifth feet (figs. 12-14).

U'lde7"hlleta intermedia A. Scott, 1909

(PLATE 12, FIGS. 15-18)

Pacific records: Vei'voort, '1957. Also, Johnson,
1942; Brodsky, 1950 (as U. bispinosa)

Vessel: Station OCC1trrence
Hugh M. Smit.h __ 63 4 females, 3.99-4.28

mm.
Horizon 32 3 females, 3.99-4.08

mm.

Remarks: The large ventral spine-like pro­
trusion of the genital segment in the female
(figs. 17, 18) distinguishes this species from
the preceding one.

Family EUCHAETIDAE

EI"haeta 7nar;lla (Prestandrea, 1833)

(PLATE 13, FIG. 1)

Pacific records: Scott, 1909; Marukawa, 1921; Ya­
mada, 1933b; Mori, 1937; Dakin and Colefax, 1940;
Mori, 1942; Wilson, 1942; Brodsky, 1950; Motoda,
Iizuka, and Anraku, 1950; Wilson, 1950; Anraku, 1952;
Honjo, 1952; Nakai, 1952; Anraku, 1953; Chiba, 1953b;
Tanaka, 1953; Anraku, 1954b; Tsuruta and Chiba,
1954b; Chiba, Tsuruta, and MaMa, 1955; Motoda and
Anraku, 1955; Nagaya et al., 1955; Rose, 1955; Chiba,
1956; Heinrich, 1957b; Honjo et a!., 1957; Gilmartin,
1958; Heinrich, 1958a; Tanaka, 1958; Yamazi, 1958a;
Lindberg, 1959.

Vessel: Station Occ!t1"l'ence
Hugh M. Smith __ 132 1 male, 3.12 mm.

Do 144 1 female, 3.61 mm.
Do 153 2 females, 3.32, 3.42

mm.
Do 178 1 female, 3.06 mm.
Do 30 ~ 3 females, 2.96-3.06

mm.;l male, 2.99
mm.

Do 31 present.

Vessel: Station OCCltrrence
Do 63 4 females, 3.40-3.60

mm.; 1 male, 3.37
mm.

St1·C/.nge1· 34 4 females, 3.13-3.26
mm.; 5 males,
3.06-3.23 mm.

01'so1n 10 3 females, 3.13-3.23
mm.

Horizon 32 2 females, 3.13, 3.23
mm.

Remarks: This is probably the most wide­
spread species in the genus. It occurred in ten
of the present samples and in two (Smith 153
and 30), it comprised a fairly significant per­
centage of the total number of copepods·.

Ellchaeta u 1olfel1de,li A. Scott, 1909

(PLATE 13, FIGS. 2-9)

Pacific recol'ds: Farran, 1936; MOI'i, 1937; Wilson,
1950; Honjo, 1952; Tanaka, 1953; Tsuruta and Chiba,
1954b; Chiba, Tsuruta, and MaMa, 1955; Nagaya et
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PLATE 13.-(1) Euchaeta mm'ina, female, second foot; (2) E. "Woljendeni, female, dorsal view; (3) lateral
view; (4) second foot; (5) male, dorsal view; (6) forehead, lateral view; (7) posterior part of thorax and first
two abdominal segments, lateral view; (8) second foot; (9) terminal part of left fifth foot; (10) E. media, female,
genital segment, dorsal view; (11) genital segment, ventral view; (12) genital segment, left side; (13) genital
segment, right side; (14) second foot; (15) E. tenuis, female, lateral view; (16) posterior part of thorax and
abdomen, left side; (17) postel'ior part of thorax and abdomen, right side; (18) second foot; (19) male, fifth pair
of feet; (20) terminal part of left fifth foot.



COPEPODS FROM EQUATORIAL WATERS OF PACIFIC OCEAN 201
al., 1955; Chiba, 1956; Honjo et aI., 1957; Tanaka,
1958; Yamazi, 1958a.

Vessel: Station OCC1trrence
H!tgh M. Smith __ 132 1 female, 2.50 mm.

Do 63 1 female, 2.52 mm.
Stranger ~___ 34 .3 females, 2.24-2.38

mm.; 2 males,
2.21, 2.35 mm.

Ho?'izon 32 1 female, 2.55 mm.;
3 males, 2.31-2.44
mm.

Satsuma 32 2 females, 2.38, 2.40
mm.; 1 male, 2.31
mm.

Remarks: The female is distinguished by
the long genital segment, the right posterior
margin of which is produced into a rounded
knob (fig. 2). The relative lengths of the
outer-edge spines on the second and third exo­
podal segments of the second feet (fig. 4) are
also diagnostic (cf. E. marina, plate 13, fig. 1).
The male is identified by the structure of the
terminal part of the left fifth foot (fig. 9).

Eurhaeta ';'edia Giesbrecht, 1888

(PLATE 13, FIGS. 10-14)

Pacific records: Vervoort, 1957. Also, Johnson,
1942; Brodsky, 1950; Tsuruta and Chiba, 19Mb; Chi~a,

Tsuruta, and Maeda, 1955; Nagaya et aI., 1955; Hem­
rich, 1957b; Honjo et al., 1957; Tanaka, 1958.

Vessel: Station OCC1trrence
Hugh M. Smith __ 63 1 female, 3.52 mm.

Remarks: The female of E. media is recog­
nized by the chal'acteristic swelling on the left
side· and the knob-like protrusion on the right
side of the genital segment (figs. 10, 11). The
middle spine on the outer edge of the third
exopodal segment of the second pair of feet is
elongate and the spine on the second exopodal
segment reaches beyond the base of the proxi­
mal spine on the third segment (fig. 14).

Euchaeta tenuis Esterly, 1906

(PLATE 13, FIGS. 15-20)

Pacific records: Esterly, 1906; Scott, 1909; Brodsky,
1950. As E. solida, Esterly, 1911.

. Vessel: Station OcclLrre.nce
Do 63 1 female, 5.13 mm.;

1 male, 4.75 mm.
Do 32 present.

Remarks: The large and asymmetrical ven­
tral protrusions (figs. 16, 17) of the female
genital segment will identify this species. The
outer-edge spines of the second pair of feet
(fig. 18) are also diagnostic. In the male the
structure of the second segment of the left fifth
foot (figs. 19, 20) is characteristic. It is di­
lated and coarsely serrate.

Euchaeta ronrinna Dana, 1849

(PLATE 14, FIGS. 1-13)·

Synonymy: .
Euchaeta consimilis Farran, 1936, Great Barrier

Reef Exped. 1928-29. Sci. Rept. 5(3): 90.
Pacific records: Scott, 1909'; Farran, 1936; Mori,

1937; Dakin and Colefax, 1940; Wilson, 1950; Tanaka,
1953; Rose, 1955; Honjo et al., 1957; Heinrich, 1958b;
Tanaka, 1958. As E. consimilis; Farran, 1936; Rose,
1955.

Vessel: Station Occurrenc.e
Satsuma 32 3 females, 2.52-2.55

mm.; 1 male, 2.24
mm.

Remarks: .Farran (1936)-described E. con­
similis from 4 female specimens collected near
the Great Barrier Reef. He also found E. con­
cinna in his collections, but this species was
observed only inside the reef where it was one
of the most characteristic of the copepods. Ac­
cording to Farran, consimilis differs; morpho­
logically, from concinna in the form of the pro­
trusion on the right side of the genital segment
in the female (see Farran's fig. 6) and in size~

As Farran pointed out, Sewell (1929) observed'
"a considerable degree of variation" in the form
of the genital protrusion in concinna collected
in the Indian Ocean. The latter author sug­
gested that this variation may be correlated
with egg laying which causes the protrusion to
increase in size.

The size of specimens, as recorded in the
literature is also variable.

Vessel: Station Occurrence
Hugh M. Smith __ 29 4 females, 5.60-5.98

~m.; 3 males,
5.03-5.22 mm.

Source: F'emale
Mori, 1937 (Japan) 3.0 mm.
Tanaka, 1958 (Japan) 2.87-3.25

mm.

Male
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PLATE 14.-(1) El£clweta concinna, female, dorsal view; (2) lateral view; (3) posterior part of thorax and
genital segment, left side; (4) posterior part of thorax and genital segment, right side; (5) genital segment,
ventral side; (6) fh'st foot; ("I) second foot; (8) third foot; (9) fourth foot; (10) male, dorsal view; (11) lateral
view; (12) second foot; (13) terminal part of left fifth foot; (14) E. longicornis, female, dorsal view; (15) lateral
view; (16) second foot; (17) male, dorsal view; (18) lateral view; (19) exopod of second foot; (20) terminal part
of left fifth foot; (21) E. spinosa, female, posterior part of thorax and abdomen, dorsal view; (22) lateral view;
(23) second and third segments of exopod of second foot. . "
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Oc.currenc.e

Ellcbaeta /ollgicornis Giesbrecht, 1888

Dakin and Colefax, 1940
(Australia) 3.75 mm. 2.6 mm.

Sewell, 1929 (Indian Ocean) 2.5-3.5 2.4-3.0

In view of the wide size range in both sexes
and the variable nature of the genital segment
in the female, it seems best to consider E. con­
sinlilis as a synonY;In of E. concinna.

Remarks: The ventral pl'ojections of the
gellital segment (fig. 22) are visible in dorsal
view. The middle spine on the outer margin
of the third exopodal segment of the second
feet is greatly elongate, and the spine on' the
second exopodal segment surpasses the tip of
the first spine on the third segment (fig. 23).

Ellchaefa spilzosa Giesbrecht, 1892

(PLATE 14, FIGS. 21-23)

Pacific l'ecords: Esterly, 1905; Johnson, 1942; Brod­
sky, 1950; Wilson, '1950; Tanaka, 1953; 1958. As male
of Undetwhlteta m.ajor; Est~l'ly, 1905.

Vessel: Station OcCtt1'rence
Hugh M. Smith __ 29 1 female, 6.94 mm.

Remarks: The female genital segment has a
large protrusion on the right side from which
arises a' smaller spine-like pl'ocess.

Wilson (1950) descl'ibed the male sex of this
species. I have compared my single male spe­
cimen (except the body, which was destroyed
in dissection) to one identified by G. O. Sars
and loaned to me by the U.S. National Museum.
The two are unispecific. In the Museum speci­
men a small spine is present on the superior­
lateral margins of the fifth thoracic segment as
is also found on the male of E. wolfendeni (see
plate 13, fig. 7). I probably overlooked these
spines in my specimen and therefore they are
not shown in the figure given of the male (fig.
18). I I

mm.

2.75 mm.

2.54-2.76
mm,

Wolfenden, 1905 (Indian
Ocean) 2.75-3.0

mm.

mm.

Vessel: Station
Giesbrecht and Schmeil,

1898 (tropical Pacific) 3.3 mm.
HeiDI'jch, 1958b (tropical

Pacific) 2.5 mm.

Farran, 1936 (inside Barrier
Reef) _~ 3.25-3.40

mm,
Farran, 1936 (outside Bar-

rier Reef) 2.36-2.67

mm.

Vessel: Station OCc.1£1'1·enc.e
HU{lh 111. S-m-ith __ 94 3 females, 2.88 mm.

Do 132 8 females, 2.65-2.92
mm.; 1 male, 2.65
mm.

(PLATE 14, FIGS. 14-20)

Pacific records: Scott, 1909; Farran, 1929; 1936;
Mori, 1937; Wilson, 1950; Honjo, 1952; Nakai, 1952;
Tanaka, 1953; Anraku, 1954b; Chiba, Tsuruta, and
Maeda, 1955; Nagaya et al., 1955; Honjo et al., 1957;
Tanaka, 1958.

Pacific records: Scott, 190·9; Farran, 1929; MOl'i,
1937; WilSOll, 1942; 1950; Tanaka, 1953: Anraku,
1954b; 1954c; Tsuruta and Chiba, 19Mb; Chiba, Tsu­
ruta, and' Maeda, 1955; Motoda and Ailraku, 1955;
Nagaya et al., 1955; Chiba, 1956; Honjo et al., 1957;
Yamazi, 1958a. As Onc.hQcala1l1ts mtdi1Jes; Wilson,
1942.

Pbaemla spillifera Claus, 1~63

(PLATE 15, FIG. 1)

Family PHAENNIDAE

Remarks: The globular thorax, small ab-
domen, and lack of fifth feet (in the female)
make this species easily recognized. Vervoort
(1950) placed Wilson's Onchocalanu,s mtdipes
in synonymy with Phaenna.. spinifera.

XalltbocalallllS dilatlls n. sp.'

(PLATE 15, FIGS. 2-11)

Vessel: Station Oc.cu'l'rence
Hugh M. Smith __ 94 present.

Do 132 3 females, 1.87-1.90
mm.

Do 31 1 female, 1.60 mm.
Do 63 present.

Orso1n :._____ 10 1 female, 1.87 mm;
HO'l'i:::on 32 present.,

Vessel: Station Oc.cu'rrence.
Hugh M. Smith __ 144 _. 2 females, 1.56, 1.60

mm.

Description: The head and first thoracic seg­
ment and fourth and fifth thol'acic segments
are separate-(figs. 2, 3).. The posterior lateral
margins of the first thoracic segment al'e dis-
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SCALES

PLATE 15.

I O.05mm I FIGS. 4,5.11,17,22

I O.5mm I FIGS. 1-3,12,13

FIGS. 6,15,16.18,21

FIGS. 7-10

FIGS. 14.19.2.0

.O.lmm I

O.lmm
~

O.lmm
~

PLATE 15.-(1) Phaenna spinifera. female, dorsal view; (2) Xanthol.'alanu.s dilatus n.sp.; female, dorsal view;
(3) lateral vi~w; (4) rostrum; (5) first maxilla, (6) terminal part of second maxilla; (7) first foot; (8) second
foot; (9) thi~foot; (10) ..fourthfoot (distal two segments of exopod missing); (11) fifth pair of feet (figs. 2-6
and 11 of holotype, figs. 7-10 of paratype); (12) Amallopho1'a s'm·ithae n. sp., female, dorsal view; (13) lateral
view; (14) rostrum; (15) mandible;-(16) first maxilla; (17) terminal part of second maxilla; (18) first foot;
(19) second foot; (20) third foot; (21). fourth foot; (22) fifth foot (figs. 12-22 of holotype). ' .
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tended and there is a distinct dilation on the
dorsal surface of the head. The rostrum is
straight and club-like (fig. 4).

The first antennae of both specimens are
broken off neal' the proximal end. Although
somewhat mutilated, the secqnd antennae ap­
pear to have 1 seta on the first segment of the
endopod. The second segment of the endopod
has 14 setae on the distal margin (8 on the in­
ner lobe and· 6 on the outer lobe). The exopod
has a total of 6 setae but some may be missing
from the various segments.

The mandible has 3 setae on the basipod, 11
setae on the endopod and 6 on the exopod.

The first maxilla (fig. 5) has the following
number of setae: 9 on the external lobe, 7 on
the exopod, 9 on the endopod, 5 on the second
basal segment, 2 on the second internal lobe and
3 on the third internal lobe.

The terminal part of the second maxilla (fig.
6) has 6 sensory organs and 1 worm-like ap­
pendage.

The exopods of the first 4 pairs of feet are
3-segmented (figs. 7-10), although the second
and third exopodal segments of the fourth pair
are broken off. The endopod of the first foot
consists of 1 segment, of the second foot of 2
segments and of the third and fourth feet of 3
segments. The endopodal segments of the sec­
ond and third feet have numerous spines aris­
ing from their posterior surfaces. A row of
spines is present at the junction of the first and
second basipodal segments, on the posterior
side, of the third and fourth feet. The fifth
foot (fig. 11) consists of 3 segments, all of
which are furnished with either marginal or
surface spines.

Remarks: This species differs from other de­
scribed Xanthocalanus in (l) the dilations of
the dorsal surface of the head and lateral mar­
gins of the first thoracic segment, (2) the
spines on the basipodal segments of the third
and fourth feet, and (3) the details of the fifth
pair of feet. The fifth pair of feet closely re­
semble those of X. agilis Giesbrecht but agilis
lacks the characteristic dilations of the head
and first thoracic segment of the present spe­
cies. In addition, X. agilis is a larger species
(2.40 mm.). The presence of spines on the
basipodal segments may also be found" in other

species of Xanthocalanus." Figures of these
segments are available for only a few species.

The name proposed for this species is derived
from the Latin word "dilato" and refers to the
characteristic protrusions on the head and first
thoracic segment. The holotype (U.S.N.M. No.
104, 420) and 1 paratype (No. 104, 421) have
been deposited in the U.S. National Museum.

Ama/lop!Jora smil!Jae n. sp.

(PLATE 15, FIGS. 12-22)

Vessel: Stcttion Occ"l{1'j'ence
Hugh M. Smith __ 144 1 female, 1.40 mm.

Description: The head and first thoracic
segments and the fourth and fifth thoracic seg­
"ments are fused (fig. 12). In lateral view the
posterior margin of the cephalothorax has a
small indentation (fig. 13).

The first antennae are short and do not reach
the end of the cephalothorax. Each antenna
consists of 23 segments.

The endopod of the second antenna is slightly
less than three-fourths the length of the exo­
pod. Endopodal segment 1 has 2 setae. Seg­
ment 2 has 8 setae on the inner lobe and 7 setae
on the outer lobe. The exopod has 8 setae all
of which are densely plumose.

The basal segment of the mandibular palpus
has 2 setae (fig. 15). There are 9 setae on the
distal segment of the endopod and 1 seta on the
proximal segment. The exopod has a total of
6 setae.

The first maxilla (fig. 16) has the following
number of setae: 11 on the first inner lobe, 2
on the second inner lobe, 4 on the third inner
lobe, 5 on the second basal segment, 9 on the
endopod, 8 on the exopod and 9 on the external
lobe. Two groups of small spines are present
on the surface of the endopod.

The terminal part of the second maxilla (fig.
17) has 1 enlarged sensory organ, 4 smaller
sensory organs and 3 worm-like appendages.

The first and second basal segments of the
maxilliped have 7 and 5 setae, respectively. The
5 endopodal segments have the following num­
ber of setae: 4, 4, 3, 3 (plus 1 external seta),
and 4.

The first pair of feet have 3-segmellted exo­
pods and I-segmented endopods (fig. 18). The
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second pair of feet have exopods composed of
3 segments and endopods of 2 segments while
the succeeding 2 pairs of feet each have 3-seg­
mented exopods and endopods (figs. 19-21).
The terminal spine of the second, third, and
fourth pair of feet is characterized by an outer
serrate margin and an inner row of small per­
forations. The endopods of the second and
third feet have large spines arising from their
surfaces. Numerous smaller spines are pres­
ent on the 2 distal exopodal segments of the
second and third feet. The fourth feet have
a reduced number of spines.

The fifth feet (fig. 22) are small and consist
of 2 segments. There is a stout and finely
toothed spine arising from the distal segment.

Remarks: This species is closely related to
A. 'I.'01'aX (Estel'1y, 1911). It differs from Es­
terly's species in the segmentation of the cepha­
lothorax, cephalothorax-abdomen ratio, and the
structure of the fifth feet. The fourth and
fifth thoracic segments are separate in A. 'I.'01'aX
but fused in A. 8mithae. Davis (1949) also
reported that these segments in his specimen of
A. vomx wel'e fused. The cephalothorax is 6%

times longer than the abdomen in A. vorax
according to Esterly; in the present species it
is approximately 4 times the length of the ab­
domen. Davis stated that the abdomen of his
specimen was longer than that reported by
Esterly. In A. vorax there are two spines on
the distal segment of the fifth feet. In A.
smithae there is one robust spine.

Vervoort (1957) has discussed the genus
A1l1,allo1Jhora and pointed out differences be­
tween it and the genus Xantho.cal.anus. The
structures of the maxillae and fifth feet appear
to exclude the present species from the genus
X(tnthocalamt8 although the articulated rostral
filaments are unlike those found in Amallo­
1Jho'l'a-. If Brodsky (1950) is correct in assign­
ing Esterly's species (described as Scolecitlwix
V01'ax) to the genus A1na.lloth1-ix then perhaps
the present species should also be placed in this
genus. Until the Xanthocalan'/ls-Amalloth1-ix­
Am,allophom complex is revised, I am referring
the present species to the genus Amallophom.

The species is named for the research vessel
Hugh M. S'rnith. The holotype is deposited in
the U.S. National Museum (No. 104,422).

Family SCOIECITIIRICIDAE

Scoledthr;;'C danae (lubbock, 1856)

Pacific records: Esterly, 1905; Scott, 1909; Farl'an,
1929; Yamada, 1933; Farran, 1936; Mori, 1937; Dakin
and Colefax, 1940; Johnson, 1942; Mori, 1942; Wilson,
1942; 1950; Anraku, 1952; Honjo, 1952 ; Nakai, 1952;
Tanaka, lfJ53; Anraku, 1954b; Johnson, 1954; Tsuruta
and Chiba, 1954b; Chiba, Tsuruta, and Maeda, 1955;
Hida and King, 1955; Motoda and Auraku, 1955; Na­
gaya et a!., 1955; Chiba, 1956; Honjo et a!., 1957;
Heinrich, 1958a; Yamazi, 1958a.

Vessel: Station" Occur'rence
Hugh M. S?nit.h __ 132 present.

Do 144 present.
Do 153 present.
Do 178 present.
Do 30 present.
Do 31 3 females, 2.04-2.14

mm.
Do 29 3 females, 2.01-2.04

mm.
D:> 63 4 females, 2.04-2.14;

3 males, 2.07-2.21
mm.

Strange1' 34 2 females, ~.OO, 2.04
llJ.m.

Vessel: Station OCCll-1'1'ence
Qrsom 1.0 2 females, 2.01. 2.11;

1 male, 1.97 mm.
H o"rizo"/l. 32 3 females, 2.04; 2

males, 2.04, 2.11
mm.

Satsuma -.:____ 32 2 females, 1.90, 2.00
mm.

Remarks: The posteriorly directed ventral
protrusion on the female genital segment and
the structure of the fifth feet of the male serve
to identify this species. Fig\.ll"es of both these
characters are given in Rose, 1933.

Scoledtbrix bradyi Giesbrecht, 1888

(PLATE 16, FIGS. 1-5)

Pacific records: Esterly, 1905; Farran, 1929; 1936.
As Scole.citJu-ice.lIct. b'rculyi; Scott, 1909; Mori, 1937;
1942; Wilson, 1942; 1950; Honjo, 1952; Tanaka, 1953;
Chiba, Tsuruta, and Maeda, 1955; Motoda and An­
raku, 1955; Nagaya et a!., 1955; Chiba, 1956; Honjo
et al., 1957.
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PLATE 16.-(1) Scolecitlwix brady·i, female, dorsal view; (2) lateral view; (3) posterior part of thorax and
abdomen, ventral view; (4) male, lateral view; (5) fifth pair of feet; (6) Scolecithricella ctenoP'lts, female, juvenile,
dorsal view; (7) 'fifth pair of feet; (8) adult, dorsal view; (9) lateral view; (10) posterior part of thorax and
abdomen, dorsal view; (11) left side; (12) right side; (13) rostrum; (14) fifth pair of feet; (15) male, fifth pair
of feet; (16) S. abyssalis, female, dorsal view; (17) lateral view; (18) terminal part of second maxilla; (19) sec­
ond foot; (20) fifth pair of feet.
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Vessel: Stcttion Occ1,rrence
Hl,yh M, Smith __ 94 11 females, 1.36-1.41;

2 males, 1.51,
1.56 mm,

Do 132 4 females, 1.33-1.36
mm.

Do 144 present.
Do 178 present.
Do 31 present.

Remarks: The asymmetrical posterior thor­
acic margins, the right one of which extends
beyond the genital segment (fig. 1), serve to
identify the female of this species. The male
is recognized by the structure of the fifth feet
(fig. 5).

Seo/ecithrieella clellop"s (Giesbrecht, 1888)

(PLATE 16, FIGS. 6-15)

Synonymy:
Scolecith1'ix ctenolJUs Giesbrecht, 1888, Atti Ace.

Lincei Rend., ser. 4, 4 sem. 2: 838.
ScolecUlwicellct cte1l01JUs Sewell, 1929, Mem: Ind.

Mus., 10: 212.
Scolecith?'ix longico'rnis T. Scott, 1894, Trans. Linn.

Soc., Zoo1., 6: 50.
Scolecith-I'icella 81Jinipedctta Mori, 1937, The pelagic

Copepoda from the neighbouring waters of Japan, p.
53.

Pacific records: Scott, 1909; Farran, 1936; Tanaka,
1953.

Vessel: Station Occu'rrellce
Hugh M. Smith __ 94 1 juvenile female,

1.28 mm.
Do- 178 2 females, 1.49, 1.53;

1 male, 1.54 mm.
Stmnge?' 34 1 female, 1.46; 1

male, 1.46 mm.
Ol'80m 10 1 female, 1.48 mm.

Remarks: Farran (1936) found two females
which differed in size, segmentation of thorax
and structure of fifth feet. He also reviewed
the records and descriptions of S. l'ongicornis
(Scott, 1894) and considered it a synonym of
S. cfenopus.

The present female specimens also fall into
two size groups, the'smaller of which is very
similar to Farran's small specimen. The head
and thorax in this form are separated by a
fine line (in Farran's specimen they were
fused) and a faint line is also seen to separate
the fourth and fifth thoracic segments (fig. 6).
Although the fifth feet are fairly well differ-

entiated,'the genital segment is undeveloped in
this small specimen. In the larger form (figs.
8-14) the head and first thoracic segment are
incompletely fused and the fourth and fifth
thoracic segments are completely fused. The
genital segment is well developed as are the
fifth feet.

Although it is slightly larger, Mori's S. spini­
1Jedata, is, in my opinion, a synonym of S.
cfenopu-s.

Seo/ecithrieella abyssa/is (Giesbrecht, 1888)

(PLATE 16, FIGS. 16-20)

Pacific records: Scott, 1909; Mori, 1937; Tanaka,
1937; Wilson, 1942;, 1950; Anraku, 1952; Tanaka,
1953; Brodsky, 1955; Chiba, Tsuruta, and Maeda, 1955;
Nagaya et aI., 1955; Chiba, 1956,

Vessel: Station Occur?'ence
. Huyh M. Smith __ 94 6 females, 1.87-1.90

mm.
Do 144 1 female, 1.74 mm.
Do 29 1 female, 2.21 mm.
Do 63 1 female, 1.87 mm.

Remarks: Some variation was noted in the
structure of the fifth feet of this species. Sev­
eral specimens did not have the small spine­
like protrusion near the terminal spine as
shown in the fifth feet figured here (fig. 20).

Seo/ecithrieella J·ittata (Giesbrecht, 1892)

(PLATE 17, FIGS. 1-8)

Pacific records: Farran, 1936; Wilson, 1950; Tanaka,
1953.

Vessel: Station Occurrence
Huyh M. Smith __ 94 2 females, 1.66 mm.

Remarks: As.in the preceding species, varia­
tion was noted in the fifth feet of this species.
The terminal seta in one specimen was approxi­
mately twice the length of the proximal one
(fig. 8) while in the other specimen it was
somewhat shorter (fig. 4).

Seolecithricella tenuiserrata (Giesbrecht, 1892)

(PLATE 17, FIGS. 9-21;. PLATE 18, FIG. 1)

Pacific records: Farran, 1936; Tanaka, 1953.
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PLATE 17.-(1) Scolecithricella vittata, female, dorsal view; (2) lateral view; (3) rostrum; (4) fifth foot:
(5) second foot; (6) third foot; (7) fourth pair of feet (one exopodand one endopod missing); (8) fifth foot;
(9) S. tenuiserrata, female, dorsal view; (10) lateral view; (11) rostrum; (12) second antenna; (13) mandible;
(14) first maxilla; (15) terminal part of second maxilla; (16) maxilliped (setae on endopod not shown); (17.) first
foot; (18) second foot (setae not shown); (19) third foot (setae not shown); (20) fourth foot (setae not shown) ;'
(21) fifth pair of feet.
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PLATE 18.-(1) Scolecithricella tenuise·rrata, male, fifth pair of feet; (2) S. 'maJ'ginctta, female, dorsal view;
(3) lateral view; (4) rostrum; (5) first foot; (6) second foot; (7) thh'd foot; (8) fourth foot; (9) fifth pair of
feet; (10) Scolecithricella tr07Jica n. sp., female, dorsal view; (11) lateral view; (12) rostrum; (13) first maxilla;
(14) terminal part of second maxilla; (15) first foot; (16) second foot; (17) fifth pair of feet; (18) fifth pair
of feet, abnormal (figs. 10-)8 of paratype).
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Vessel: Station Occurrence
Hugh M. S,nith __ 144 1 female, 1.08 mm.;

1 male, 1.17 mm.
Do 178 4 females, 1.05-1.10

mm.; 4 males,
1.0-1.27 mm.

Do 31 present.
Strange'/" 34 3 females, 1.02-1.10

mm.

Remarks: Because of the difficulty encoun­
tered in identifying this species, I have included
sev~ral figures of the female and a figure of
the fifth feet of a specimen that I consider to
be the male of this species. Giesbrecht and
Schmeil (1898) stated that· the second basal
segment of the first maxilla of the female has
5 setae. The present specimens have 3 setae
on this segment. Although these authors indi­
cated that the male of this'species is question­
able, they gave the length as 1.45 mm. as com­
pared to 1.15 mm. for the female. The present
males are also larger than the females.

Srolerithricella 1Ilarginata (Giesbrecht, 1888)

(PLATE 18, FIGS. 2-9)

Pacific l'ecords: Scott, 1909; WilSOll, 1942.

Vessel: Station OccU?'rence
Hugh ill. Smith __ 144 2 females, 1.05 mm.

Do 178 2 females, 1.00, 1.02
mm.

Remarks: The small size and fifth feet (fig.
9) serve to identify this species.

Scoledtbrirella tropira n. sp.

(PLATE 18, FIGS. 10-18)

Vessel: Stcttion Occurrence
Hugh M. Sm·ith __ 94 4 females, '1.22-1.30

mm.
Do 132 5 females, 1.15-1.27

mm.
Do 178 2 females, 1.13, 1.14

mm.

Description: Of the 11 specimens of this
species examined, none was intact. The fol­
lowing description is based, therefore, on sev­
eral specimens and even with these a discus­
sion of certain appendages will not be possible.

The cephalothorax is considerably longer
~han the abdomen, the ratio of these two body
parts is approximately 4.4: 1.0 (figs. 10, 11).

The posterior thoracic border has a well-defined
indentation at a point just anterior to the apex.
The genital segment is longer than the com­
bined lengths of the next 2 segments. The ros­
tral filaments are long and apparently not ar­
ticulated to the base (fig. 12).

The first maxilla (fig. 13) has the following
number of setae: 2 on the second inner lobe, 3
on the third inner lobe, 5 on the second basal
segment, 8 on the endopod, and 6 on the exo­
pod.

The terminal portion of the second maxilla
(fig. 14) has ,5 sensory and 3 worm-like ap­
pendages.

The first pair of feet (fig. 15) has a 3-seg­
mented exopod and I-segmented endopod. A
group of small spines is present on the second
basal segment near the distal margin. The exo­
pod of the second pair of feet consists of 3 seg­
ments and the endopod of 2 segments (fig. 16).
Two spines are present on the surface of the
first exopodal segment, a group of large and
small spines on the second segment and three
groups of spines on the third exopodal segment.
Five large and 2 small spines are present on
the second endopodal segment.

As in certain other species of ScolecUh'ricella,
the fifth feet are variable. Most of the speci­
mens examined have 2, approximately equal,
terminal spines (fig. 17) but at least 2 speci­
mens were observed to have 3 on one side and
2 on the other (fig. 18).

This species is distinguished from other spe­
cies of Scolecith?'icella by the indentation on
the posterior thoracic margin and the structure
of the fifth feet.

Remarks: An undissected female from Sta­
tion 94 was selected as the holotype (U.S.N.M.
No. 104, 416). This specimen and 6 paratypes
(Nos. 104, 417-104, 419) have been deposited
in the U.S. National Museum.

Scoleritbricella sp.

(PLATE 19, FIGS. 1-5)

Vessel: Station Occnr1'ence
HU[lh M. Smith __ 144 2 males, 1.20, 1.22

mm.

Remarks: Two male specimens which are'
apparently referable to the genus Scolecithri-
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PLATE 19.-(1) Scolecithricella sp., male, dorsal view; (2) lateral view; (3) rostrum; (4) first maxilla;
(5) fifth pair of feet; (6) Scaphocalanus echinatus, female, posterior part of thorax and genital segment; (7) fifth
foot; (8) S. longifurca, female, posterior part of thorax and abdomen, lateral view; (9) fifth pair of feet; (10) male,
fifth pair of feet; (11) left fifth foot; (12) Scottocalanus securifrons, female, forehead, lateral view; (13) abdomen,
dorsal view; (14) posterior part of thorax and abdomen, lateral view; (15) fifth pair of feet; (16) S. farrani, male,
forehead, lateral view; (17) posterior part of thorax and genital segment, lateral view; (18) rostrum; (19) second
foot; (20) fifth pair of feet; (21) S. sedatus, female, lateral view; (22) abdomen, dorsal view; (23) rostrum;
(24) second foot; (25) fi~th pair of feet.
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cella were found in the above sample. As the
males of several described females, including
the preceding species, are not known, I ·hesitate
to describe the present species as new.

Seapboea/amu eebinailis (Farran, 1905)

(PLATE 19, FIGS. 6, 7)

Pacific l'ecords: Farran, 1929, 1936; Mori, 1937;
Wilson, 1950; Honjo, 1952; Tanaka, 1953; Tsuruta and
Chiba, 1954a; Chiba, 1956; HOlljO et a1., 1957.

Vessel: Station Occurrence
Hugh M. Smith __ 63 1 female, 2.00 mm.

Remarks: S. ·echinatus resembles S. longi­
ht1'ca but the inner edge setae on the fifth feet
of the former species are coarsely toothed (fig.
7).

Seapboealamls /ollgijllrea (Giesbrecht, 1888)

(PLATE 19, FIGS. 8-11)

Pacific records: Tanaka, 1953. As ScolecitMicella
longifm'ca, Scott, 1909. As ?Scaphocalnnu8 gracili­
cauda, Tanaka, 1937.

Vessel: Station OCClt?TenCe
Hugh M. Smith __ 94 1 male, 1.53 mm.

Do 29 2 females, 1.87, 1.94
mm.

DJ 63 1 female, 1.94 mm.

Remarks: The similarity of this species to
S. subbrevico1'nis has been pointed out by Far­
r.an (1929) and Vervoort (1951). The latter
author has indicated that Tanaka's S. gracili­
cauda (male) is identical to a male doubtfully
referred by Rose (1942) to S. dentata. Ver­
voort (1951) suggests that these two males may
be the male of S. longif1t1·ca. I, too, have found
a male specimen which I am tentatively refer­
ring to S. longifm'ca rather than to S. subbr.e­
vicornis, as figured by Vervoort, because of the
small size of the present specimen (1.53). Ver­
voort's specimens measured 2.19 mm. and Tan­
aka's single specimen was 1.75 mm. The former

author has also suggested (1957) that Wilson's
(1950) records of S. subbrevicornis are prob­
ably referable to S. longifu1·ca.

Seolloea/amis seCllrilrons ,.(T. Scott, 1894)

(PLATE 19, FIGS. 12-15)

Pacific records: Scott, 1909; Farran, 1929; Tanaka,
1937; Brodsky, 1950; Wilson, 1950; Tanaka, 1953;
Hida and King, 1955; Heinrich, 1958b.
Vessel: Station Occu'r'rence

Horizon 32 1 female, 4.08 mm.

Remarks: The ventral surface of the genital
segment is produced posteriorly and partly
overlaps the following segment (fig. 14). The
spine on the left fifth foot is thicker than that
on the right (fig. 15). These two characters
will identify the female of this species. No
male has been found in the present samples.

Seottoealamls larran; A. Scott, 1909
(PLATE 19, FIGS. 16-20)

Pacific records: Scott, 1909; Wilson, 1950.

Vessel: Station OCCU'rrence
Hugh M. Smith __ 29 1 male, 3.50 mm.

Remarks: The structure of the fifth pair of
feet particularly the relative lengths of the exo­
and endopods and the presence of a tooth-like
process on the second basal segment of the
right foot will identify the male of this species.
No females were found.

Seolloealanus sedaills Farran, 1936

(PLATE 19, FIGS. 21-25)

Pacific l'ecords: Farran, 1936.

Vessel: Station Occurrence
Hugh M. Smith __ 29 1 female, 3.40 mm.
Ot'8om 10 1 female, 3.30 mm.

Remarks: This species is distinguished by
the long setae and small, outw~rdlY directed
spines on the terminal segments of the fifth
pair of feet (fig. 25). I,

Family TEMORIDAE

Temoropia mayllmbaens;s T. Scott, 1894

(PLATE 20, FIGS. 1-12)

Pacific records: Scott, 1909; Farran, 1929; 1936;
Wilson, 1942; Heinrich, 1957b.

Vessel: Station OccuN'ence
Hugh M. Smith __ 94 6 females, 0.94-0.99;

3 males, 0.88-0.92
mm.

Orsom __-' 10 2 females, 0.98 mm.
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PLATE 20.-(1) Temoro]Jia mayumbaensis, female, dorsal view; (2) lateral view; (3) llostel'ior part of thorax
and abdomen, left side; (4) posterior part of thorax and abdomen, right side; (5) maxilliped; (6) fifth pair of
feet; (7) male, dorsal view; (8)'lateral view; (9) rostrum; (10) first antenna; (11) distal two segments of first
antenna; (12) fifth pair of feet; (13) Metridia venusta, female, dorsal view; (14) second foot (third exopodal
segment omitted); (15) fifth pair of feet; (16) male, abdomen, dorsal view; (17) fifth pair of feet; (18) Pleuro­
mamma xi]Jhius, female, dorsal view; (19) lateral view; (20) posterior part of thorax and abdomen, dorsal view;
(21) posterior part of thorax and abdomen, lateral vie.w.
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Remarks: The small size and large ventral
protrusion on the genital segment (figs. 3, 4)
will identify the female. The geniculate right

antenna and the pointed terminal segment of
this antenna (figs. 10, 11) will aid in recogniz­
ing the male sex.

Family METRIDIIDAE

Melridia fJe/lllsta Giesbrecht, 1889

(PLATE 20, FIGS. 13-17)

Pacific records: Vervoort, 1957.

Vessel: Station OCClt1'renCe
Hugh M. Smith __ 144 1 juvenile female,

" 2.88 mm.; 1 male,
2.82 mm.

Remarks: This species is recognized by the
"asymmetrical furca. In both sexes the left
furca is longer than the right one (figs. 13, 16).

Plellr0111.J7Imla xipbias (Giesbrecht, 1888)

(PLATE 20, FIGS. 18-21, PLATE 21, FIGS. 1-5)

Pacific records: Vervoort, 1957. Also, Johnson,
1942; Mori, 1942; Brodsky, 1950; Anraku, 1952; Honjo,
1952; Anraku, 1954b; Tsuruta and Chiba, 1954a;
1954b; Chiba, Tsul'uta, and Maeda, 1955; Hida and
King, 1955; Nagaya et aI., 1955; Chiba, 1956; Hein­
rich, 1957b; Honjo et aI., 1957; Heinrich, 1958b;
Yamazi, 1958a.

Vessel: Station Occur'rence
Hugh M. Smith __ 63 1 male, 4.28 mm.
O,'som 10 2 females, 3.99, 4.08

mm.; 2 males,
3.99, 4.08 mm.

Satsuma 32 1 female, 4.25 mm.;
1 male, 4.18 mm.

Remarks: The large spine-like protrusion
on the forehead of this species (figs. 19, 3)
readily distinguishes it from other species in
the genus.

Plellro7lla7ll7lla abdo7llina/is (Lubbock, 1856)

(PLATE 21, FIGS. 6-15)

Pacific records: Vervoort, 1957. Also, Johnson,
1942; Mori, 1942; Bl'odsky, 1950; Anraku, 1952; Honjo,
1952; Anraku, 1954a; 1954b; Tsuruta and Chiba,
1954b; Chiba, Tsuruta, and Maeda, 1955; Hida and
King, 1955; Nagaya et aI., 1955; Chiba, 1956;" Hein­
rich, 1957b; Honjo et aI., 1957; Heinrich, 1958a;
Yamazi, 1958a.

Vessel: Station Occun'ence (1neasu1'efnents in m"m.; number of specimens in paren.)
f. typica f. edentata f. abyssalis

female male female male
H1£gh ~l. Sf/uth 94 3.02(2) ---------------

Do 29 3.13 (1) 2.75-3.06 (11) 3.06 (1)
Do 63 2.75-2.82(2) ---------------

07's01n 10 2.79-3.02 (3) -- ---------------
Horizon 32 3.06(1) --------------- ---------------
Satsuma 32 2.85-3.13 (5) 2.99-3.06 (4) --------------- ---------------

Remarks: All three forms "of this species ap­
peared in the above cited samples. Figures
and descriptions of these have been presented
by Steuer (1932). The female of forma abys­
sal-is is not known. The female of forma typica
and forma "edentata are distinguished by the
teeth on the first and second antennal seg­
ments. In forma typ-ica these segments each
has a large tooth (fig. 6) while in forma eden­
tata these segments have only small teeth (fig.
10). Although Steuer mentions that segment
16 of the first antenna is smaller than segment
17 in forma edentata. these length differences
are difficult to observe.

The male of fOl'ma edentata is unknown.

Forma typica is easily recognized by the greatly
asymmetrical and hairy abdomen (fig. 7) while
the male of forma abyssalis has a less asym­
metrical and less hairy abdomen (fig. 12). The
small tooth on segment 17 (fig. 13) makes this
specimen referable to what Steuer termed sub­
form the1'mophila of forma abyssalis.

PlellrOma7l17l1a indica Wolfenden, 1905

(PLATE 22, FIGS. 1-7)

Pacific l'ecords: Tanaka, 1953.

Vessel: Station Occltr1'ence
Satsuma 32 1 male, 2.04 mm.
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PLATE 21.-(1) Pleuromamma rx:iphias, female, proximal part of first antenna; (2) fifth foot; (3) male, lateral
view; (4) abdomen, dorsal view; (5) fifth pair of feet; (6) P. abdominalis f. typica, female, proximal part of
first antenna; (7) male, abdomen, dorsal view; (8) fifth pair of feet; (9) P. abdominalis f. ede1itata, female,
lateral view; (10) proximal part of first antenna; (11) fifth foot; (12) P. abdominalis f. abyssalis, male, abdomen,
dorsal view; (13) segments 17 and 18 of right first antenna; (14) second pair of feet (distal end of exopods and
endopods not shown); (15) fifth pair of feet.
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PLATE 22.-(1) Plewl'Omamma indira, male, dorsal view; "(2) lateral view; (3) anal segment and furcae,
dorsal view; (4) segments 17 to 23 of right first antenna; (5) second pair of feet (only part of one foot shown);
(6) fifth pair of feet, anterior side; (7) posterior side; (8) P. q1tadrungulata f. typica, female, dorsal view;
(9) lateral view; (10) anal segment and furcae, dorsal view; (11) proximal part of first antenna; (12) fifth foot;
(13) P. gracilis f. minima, female, lateral view; (14) abdomen, ventral view; (15) fifth pair of feet; (16) P.
bQ1'ealis, female, dorsal view; (17) lateral view; (18) fifth pair of feet. .
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Remal"ks: Only a single male of this species
was found. It is distinguished from males of
abdo1ninalis and other species by the symmetri­
cal abdomen (fig. 1), divergent furcae (fig. 3)
and absence of teeth on segment 17 of the right
first antenna (fig. 4). The first segment of
both endopods of indica are" indented and claw­
like (fig. 5) in contradistinction to abdo1ninalis
which has this claw-like indentation on only
one endopod.

Plellromamma lJ."admng"lata (Dahl, 1893)

(PLATE 22, FIGS. 8-12)

Pacific records: Vervoort, 1957. Also, Brodsky,
1950.

Vessel: StlLUon Occurrence
Hugh lIf. Smith __ 29 1 female, 3.77 mm.

Do 63 1 female, 3.51 mm.

Remarks: The above specimens are l'efer­
able to forma typica Steuer, 1932. It is dis­
tinguished from forma psych't'ophila Steuer,
1931, by the presence of a large curved tooth
on the fourth segment of the first antennae
(fig. 11). In forma psych:rophila this tooth is
reduced in size and not curved.

Piellr01l1amma gracilis (Claus, 1863)

(PLATE 22, FIGS. 13-15)

Pacific recol'ds: E.sterly, 1905; Scott, 1909; Farran,
1929; 1936; Mori, 1937; Tanaka, 1937; Dakin and
Colefax, 1940; Johnson, 1942; Mori, 1942; Wilson,
1942; Brodsky, 1950; Wilson, 1950; Anraku, 1952;

Honjo, 1952; Tanaka, 1953; Anraku, 1954b; Tsuruta
and Chiba, 1954b; Chiba, Tsuruta, and Maeda, 1955;
Nagaya et aI" 1955; Chiba, 1956; Heinrich, 1957b;
Honjo et aI., 1957; Heinrich, 1958a; 1958b; Yamazi,
1958a.

Vessel: Station Occw'"rence
Hugh M. Smith __ 94 1 female, 1.80 mm.

Do 29 6 females, 2.01-2,07
mm.

Do 63 1 female, 1.90 mm.
Horizon 32 1 female, 1.94 mm.
Satsuma 32 1 female, 1.97 mm.

Remarks: All the specimens obtained of this
species are referable to Steuer's (1932) forma
1ninirna. This form is distinguished from forma
piseki (Farran, 1929) and 1naxi1na (Steuer,
1932) by the divergent margins of the anal
segment (fig. 14) and by the fused second basal
and exopodal segments of the fifth feet (fig.
15) . In most of the present specimens the left
furca is enlarged (fig. 14).

Piellr01l1a1l1111a borealis (Dahl, 1893)

(PLATE 22, FIGS. 16-18)

Pacific records: Farran, 1929; Brodsky, 1950; "Wil­
son, 1950.

Vessel: StlLtion Occur"rence
Hugh M. Smith __ 63 1 female, 2.01 mm.
Ot'som 10 1 female, 1.~3 mm.
SatStL1ltlL 32 2 females, 1.90 mm.

Remarks: The long spines on the fifth feet
of the female (fig. 18) distinguished this spe­
cies from the preceding one.

Family CENTROPAGIDAE

Celltropages gracilis (Dana, 1849)

(PLATE 23, FIGS. 1-3)

Pacific recol"ds: Scott, 1909; Yamada, 1933; Farran,
1936; Mori, 1937; Dakin and Colefax, 1940; Mori, 1942;
Wilson, 1950; Tanaka, 1953; Tsuruta and Chiba, 1954b;
Chiba, Tsuruta, and Maeda,' 1955; Nagaya et at, 1955;
Chiba, 1956; Honjo et at, 1957; Yamazi, 1958a. "

Vessel: Station Occlw'rence
Hugh lIf. Sm"ith __ 132 3 females, 1.90-1.97

mm.
Do 153 present.
Do 178 2 females, 2.00 mm.

Vessel: Station Occlw1'ence
Do 30 3 females, 1.97-2.01

mm.; 1 male, 2.04
mm.

Stranger 34 1 female, 1.90 mm.
Satsuma 32 1 male, 1.84 mm.

Remarks: The female is recognized by the
spines on the sides on the second abdominal
segment and the short spine-like protrusions
on the inner sides of the second exopodal seg­
ments (fig. 1) of the fifth feet. The thumb of
the chela of the right foot of the male has a



COPEPODS FROM EQUATORIAL WATERS OF PACIFIC OCEAN 219

14.

FIGS. 2,4,7,15,16

FIGS. 1,3,6,9,10,14,17,18

FIGS. 5,8,13

PLATE 23.

SCALES

0.05mm I FIGS. 11,12

0.5 Rim

,O.lmm I

O.lmm.....--

15.

(

10.

7.

2.

'",".:/
""

.'
"

""".:'
"'.,/:­

.;'

/

PLATE 23.-(1) Centropages gracilis, female, fifth foot; (2) male, dorsal view; (3) fifth pail' of feet; (4) C.
elongat1ts, female, dorsal view; (5) posterior part of thorax and abdomen, lateral view; (6) fifth foot; (7) male,
dorsal view; (8) posterior pu't of thorax and abdomen, dorsal view; (9) segments 17 to 21 of right first antenna;
(10) fifth pail' of feet; (11) terminal part of exopod of left fifth foot; (12) terminal part of e:lwpod of left fifth
foot, other side; (13) C. calanin1t.~, female, posterior part of thorax and abdomen, lateral view; (14) fifth pail' of
feet; (15) male, dorsal view; (16) lateral view; (17) fifth pail' of feet; (18) exopod of left fifth foot.
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pronounced triangular protrusion which is ab­
sent in other species in the genus (fig. 3).

Cenlropages elongatlls Giesbrecht, 1896

(PLATE 23, FIGS. 4-12)

Synonymy:
CentrOl)ages pacificus Chiba, 1956, Jour. Shimonoseki

College of Fisheries, 6(1): 47-48.
Pacific records: Scott, 1909; Mori, 1937; 1942; Wil­

son, 1942; Johnson, 1954; Tsuruta and Chiba, 1954b;
Chiba, Tsuruta, and Maeda. 1955; NagaYll et at, 1955;
Yamazi, 1958a.

Vessel: Station OccuT1'ence
Hugh. M. Smith __ 153 1 female, 1.87 mm.
Horizon 32 2 males, 1.74, 1.76

mm.
Satsuma 32' 1 female, 1.66 mm.

Remarks: The female genital segment is only
slightly asymmetrical (figs. 4, 5) and the ab­
domen lacks the spines which are present in
the preceding species and in a related species .
(C. v-iolace-us) . The spine-like extensions of the
second exop'odal segments of the' fifth feet ex­
ceed the distal end of the third exopodal seg­
ments (fig. 6). The male is recogniz.ed by the
structure of the fifth feet, particularly the long
external spine near the distal end of the thumb
(fig. 10) and the form of the left exopod (figs.
11, 12).

Chiba (1956) has described a new species,
C. pacificus (based on males), from specimens
collected in the Bikini area. I believe these
specimens are the males of C. eiongat-us, a spe­
cies which has also been reported from Bikini
by Johnson (1954).

Mori (1937) stated in his discussion of this
species that the last thoracic segments of the
female are pointed. He also presented a figure
showing this point on one lateral margin. How­
ever, no mention was made of the pointed mar­
gins of the last thoracic segments by Gies­
brecht (l896) in his original description of
the species nor in the synopsis of this species
presented later by Giesbrecht and Schmeil
(1898). The latter authors stated that C. elon­
natus is related to C. violace1f-9 which has round
posterior thoracic margins. The present spe­
cimens also have rounded margins (fig. 5).

Centropages calanimu (Dana, 1849)

(PLATE 23, FIGS. 13-18)

Pacific records: Sco~t, 1909; Farran, 1936; Mori,
1937; Dakin and Colefax, 1940; Mori, 1942; Wilson,
1942; 1950; Tanaka, 1953; Tsuruta and Chiba, 1954b;
Chiba, Tsuruta, and Maeda, 1955; Nagaya et a1., 1955;
Chiba, 1~6; Gilm~rtin, 1958; Yamazi, 1958a.

Vessel: Station Occur1'ence
Hugh M. Smith __ 30 1 female, 2.18 mm.;

1 male. 2.06 mm.
Horizon 32 3 females, 1.97-2.04

mm,; 5 males,
1.80-2.00 mm.

Remarks: The anal segment of the female
has a small knob on the ventral surface near
the posterior end and the spine-like protrusions
of the secondexopodal segm~nts of the fifth
feet exceed the tip of the third exopodal seg­
ments (figs. 13, 14). The male is recognized
by the structure of the fifth feet, especially the
long and bent thumb of the chela (fig. 17).

Family lUCICUTIIDAE

Lilcicillia flal'icornis (Claus, 1863)

(PLATE 24, FIGS. 1-4)

Pacific records: Esterly, 1905; Scott, 1909; Farran,
1929; Mori, 1937; Dakin and Colefax, 1940; Johnson,
1942; Mori, 1942; Wilson, 1942; Davis, 1949; Brodsky,
1950; Wilson, 1950;' Anraku, 1952; Ronjo, 1952; Ta­
naka, 1953; Anraku, 1954b; Tsuruta and Chiba, 1954b;
Chiba, Tsuruta, and Maeda, 1955; Motoda and Anraku,
1955; 'Nagaya et· aI., 1955; Chiba, 1956; Heinrich,
1957b; Honjo et aI., 1957; Heinrich, 1958a; Yamazi,
1958a. .

Vessel: Station Occurrence
Hugh M. Smith __ 94 12 females, 1.46-1.90

mm. ; 7 males,
1.43-1.77 mm.

Do 132 3 males, 1.29-1.66
mm.

Do ~_____ 144 4 females, 1.63-1.80
mm.; 5 males,
1.44-1.48 mm.

Do ;__ 178 3 females, 1.36-1.53
mm.; 7 males,
1.28-1.42 mm.
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PLATE 24.-(1) Lucicutic£ flavicorn:is, female, dorsal view; (2) lateral view; (3) fifth pail' of feet; (4) male,
fifth pair of feet; (5) L. o·valis, female, dorsal view; (6) lateral view; (7) abdomen, lateral view; (8) first foot;
(9) fifth foot; (10) Hete·rorhabdus spini/1'ons, female, forehead, lateral view; (11) second maxilla; (12) H. papil­
liger, female, lateral view; (13) male, lateral view; (14) second maxilla; (15) fifth pail' of feet; (16) distal end
of protrusion of second right exopodal segment.
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Vessel: Station Occurrence
Do 31 3 females, 1.41-1.55

mm.
Do 29 present.

Stranger 34 1 female, 1.3~ mm.
Satsuma 32 1 female, 1.26 mm.

Remarks: The female is distinguished from
other species of the genus by the short anal
segment (figs. I, 2) and by the form of the
fifth feet (fig. 3). The male is recognized by
the protrusion of the second basipodal segment
of the left foot and the long terminal segment
of the right "exopod (fig. 4).

Other authors, including Farran, 1929, men­
tion that considerable variation occurs in the
length of this species. In at least one collection
(Sn~ith 94), two size groups were noted as fol­
lows: females 1.46-1.53 (6); 1.87-1.90 (6);
males 1.39-1.53 (7); 1.77 (1) mm.

LllciClltia ollalis Wolfenden, 1911

(PLATE 24, FIGS. 5-9)

Pacific records: Farran, 1929; 1936; Mori, 1937;
Wilson, 1950; Tanaka, 1953; Anraku, 1954b; Tsuruta
and Chiba, 1954b; Chiba, Tsuruta, and Maeda, 1955;
Motoda and Anraku, 1955; Nagaya et a!., 1955; Chiba,
1956; Honjo et aI., 1957; Yamazi, 19?8a. .

Vessel: Stat-ion Occurrence
Hugh M. Sm-ith __ 132 2 females, 1.32, 1.36

mm.
Do 153 1 female, 1.37 mm.
Do 178 3 females, 1.34-1.36

mm.
Do 63 1 female, 1.46 mm.

Stranger 34 1 female, ~.39 mm.
Orsom 10· present.
Satsuma 32 1 female, 1.44 mm.

Remarks: The female is most easily recog­
nized by its small size, the two-s~gmentedendo­
pod of the first feet (fig. 8), and the structure
of the fifth feet (fig. 9).

Family HETERORHABDIDAE

Heterorhabdlls spillifrolls (Claus, 1863)

(PLATE 24, FIGS. 10-11)

Pacific records: Vervoort, 1957. Also, Brodsky,
1950; Tanaka, 1953.

Vessel: Station Occurrence
Hugh M. Smith __ 144 present.

Do 29 3 females, 2.69-3.57
mm.; 3 males,
3.04-3.20 mm.

Do 63 1 male, 2.41 mm.
Satsumll 32 3 females, 2.10-2.18

mm.

Remarks: In both" sexes the forehead is pro­
longed into a point (fig. 10), a character which
will identify this species. In the female, one of ""
the distal 3 spines of the maxilliped is small
and slender (fig. 11).

Heterorhabdlls papilliger (Claus, 1863)

(PLATE 24, FIGS. 12-16)

Pacific records: Esterly, 1905; Scott, 1909; Farran,
1929; 1936; Mori, 1937; Tanaka, 1937; Dakin and Cole­
fax, 1940; Johnson, 1942; Mori, 1942; Wilson, 1942;
Brodsky, 1950 Wilson, 1950; Anraku, 1952; Honjo,

1952; Tanaka, 1953; Anraku, 1954a; 1954b; 1954c;
Chiba, Tsuruta, and Maeda, 1955; Motoda and Anraku,
1955; Nagaya et aI., 1955; Chiba, 1956; Heinrich,
1957b; Yamazi 1958a.

Vessel: Station _ Occurrence
Hugh M. Smith __ 94 ~ females, 2.04, 2.07

mm.; 3 males,
1.80-1.94 mm.

Do 132 2 females, 1.87, 1.90
mm.; 1 male, 1.87
mm.

Do 144 1 female, 2.14 mm.;
1 male, 2.11 mm.

Do 178 6 females, 1.80-1.87
mm.; 6 males,
1.70-1.84 mm.

Do 29 1 female, 2.00 mm.
Do 31 4 females, 1.90-1.94

mm.; 1 male, 1.97
mm.-

Do 63 2 females, 1.77, 1.97
mm.

St1'Clnger 34 1 female, 1.94 mm.
Orsom 10 1 female, 1.84 mm.

Remarks: The female forehead is rounded
(fig. 12) and the 3 distal spines of the maxilli­
ped are all about equal in length in both sexes
(fig. 14).
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Family AUGAPTILIDAE
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Ha/opti/IIS actlti/rons (Giesbrecht, 1892)

(PLATE 25, FIGS. 1-8)

Pacific records: Vervoort, 1957. Also, Johnson, 1942;
Brodsky, 1950; Tanaka, 1953; Anraku, 1954b; Chiba,
Tsuruta, and Maeda, 1955; Nagaya et al., 1955; Chiba,
1956; Yamazi, 1958a.

Vessel: Stc£t-ion Occurre.nce
Hugh M. Smith __ 94 1 female, 3.80 mm.

Remarks: Although closely resembling H.
oxil"cephalus, H. acutif1'ons may be distinguished
by".(1) its small size, (2) less produced fore­
head (fig. 1) and (3) structure of the gnathal
lobe of the mandible (fig. 3).

Ha/optillls /erti/is (Giesbrecht, 1892)

(PLATE 25, FIGS. 9-11)

Pacific records: none.

Vessel: Sta.tion Occur1'ence
Hugh M. Sm·ith __ 32 1 male, 2.47 mm.

Remarks: The male is recognized by its
small size and structure of the fifth feet (fig.
11).

Ha/optilils /ollgieornis (Claus, 1863)

Pacific records: Scott, 1909; Farran, 1929; 1936;
MOl'i, 1937; Johnson, 1942; Mori, 1942; Wilson, 1942;
Brodsky, 1950; Wilson, 1950; Tanaka, 1953; Yamazi,
1953c; Chiba, Tsuruta, and Maeda, 1955; Nagaya et
aI., 1955; Chiba, 1956; Heinrich, 1957b; Honjo et aI.,
1957; Heinrich, 1958b; Yamazi,.1958a.

Vessel: Station Occurrence
Hugh M. Smith __ 94 present.

Do 132 9 females, 1.80-1.90
mm.

Do 144 present.
Do 153 Do
Do 178 Do
Do 31 Do
Do 63 Do

Strange,' 34 Do
Orsom 10 Do
HoNon 32 Do
Satsuma 32 5 females, 1.77-1.83

mm.

Remarks: The long first antennae which ex­
ceed the end of the furca and the knob-like
button on the forehead will identify the female.
No males were found,

As the occurrence records indicate, this was a
widespread species in the present collections.
It was also the most abundant species of Halop­
tilus and occurred in fair numbers in several
samples (Smith 94, 144, 31).

Ha/optillls omat(ls (Giesbrecht, 1892)

(PLATE 25, FIGS. 12-16)

Pacific records: Scott, 1909; Mori, 1937; Johnson,
1942; Wilson, 1942; Wilson, 1950; Tanaka, 1953; An­
raku, 1954b; Chiba, Tsuruta, and Maeda, 1955; Nagaya
et aI., 1955; Chiba, 1956.

Vessel: Sta.tion Occtt?','ence
Hugh M. Smlth __ 63 1 female, 4.56 mm,

Remarks: This is a large species and has a
rounded forehead. As in other species of Ha­
lopWus, the form of the gnathal lobe of the
mandible is also diagnostic (fig. 13).

Haloptiltls spiniceps (Giesbrecht, 1892)

(PLATE 25, FIGS. 17-20; PLATE 26, FIGS. 1-5)

Pacific records: Scott, 1909; Farran, 1929; 1936;
Mori, 1937; Dakin and Colefax, 1940; Johnson, 1942;
Wilson, 1942; 1950; Tanaka, 1953.

Vessel: StaNon Occurrence
Hugh M. Smith __ 94 1 female, 3.99 mm.
St·range.r 34 1 female, 3.70 mm.
O"so,n 10 present.
Hm'izon 32 1 female, 3.80 mm.
Satsuma 32 1 female, 3.80 mm.

Remarks: The short pointed forehead (fig.
17) which is curved downward in lateral view
(fig. 18) and the structure of the gnathal lobe
of the mandible (fig. 20) will identify the fe­
male of this species. No male has been found.

Ha/opti/lls allst;'li Grice, 1959

Pacific records: Grice, 1959.

Vessel: Station Occurrence
Hugh M. Smith __ 94 2 females, 3.16, 3.33

mm.

Remarks: I have recently described this spe­
cies. It has a rounded forehead and, as in other
species of Haloptilus, the gnathal lobe of the
mandible is diagnostic.
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PLATE 25.-(1) Haloptilus acutift'ons, female, dorsal view; (2) mandible palpus; (3) gnathal lobe of mandible;
(4) first foot; (5) second foot; (6) third foot; (7) fourth foot; (8) fifth foot; (9) H. fertiUs, male, dorsal view;
(10) gnathal lobe of mandible; (11) fifth pair of feet; (12) H. ornatus, female, second antenna; (13) gnathal
lobe of mandible; (14) first maxilla; (15) second maxilla; (16) fifth foot; (17) H. spiniceps, female, dorsal view;
(18) forehead,.1ateral view; (19) mandible palpus; (20) gnathal lobe of mandible.
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PLATE 26.
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PLATE 26.-(1) Halopt.iltts spiniceps, female, first foot; (2) second foot; (3) third foot; (4) fourth foot;
(5) fifth foot; (6) A.ugaptilus longicaudatus, female, dorsal view; (7) lateral view; (8) mandible; (9) .gnathal lobe
of mandible; (10) first foot; (11) second foot; (12) third foot; (13) fourth foot; (14) fifth foot; (15) Euaugap­
tilus hectic"Us, female, abdomen; (16) gnathal lobe of mandible; (17) fifth pair of feet.
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Augaplilus longicauaalus .(Claus, 1863)

(PLATE 26, FIGS. 6-14)

Pacific records: Esterly, 1905; Scott, 1909; Farran,
1929; 1936; Wilson, 1942; Brodsky, 1950; Wilson,
1950; Tanaka, 1953.

Vessel: Station Occurrence
Hugh M. Smith __ 94 1 female, 3.60 mm.

Remarks: The asymmetrical genital segment
(fig. 6), mandibular dentition (fig. 8), and
structure of the fifth feet (fig. 14) will identify
the female. No males were observed in the
present collections.

Euaugaptilus hecticus (Giesbrecht, 1889)

(PLATE 26, FIGS. 15-17)

Pacific records: Farran, 1929; Wilson, 1950; Tanaka,
1953. As Augaptilus hecticus; Scott, 1909.

Vessel: Station Occurrence
Hugh M. Smith __ 31 2 females, 2.70 mm.
Stranger 34 1 female, 2.28 mm.
Satsuma 32 1 female, 2.38 mm.

Remarks: The very long genital segment
(fig. 15)", claw-like mandibular blade (fig. 16)
and the 2-segmented exopods of the fifth feet
(fig. 17) serve to identify this species.

Family ARIETELLIDAE

Arietellils setosus Giesbrecht, 1892

(PLATE 27, FIGS. 1-4)

Pacific records: Esterly, 1905; Scott, 1909; Esterly,
1911; Farran, 1929; Johnson, 1942; Wilson, 1942;

Brodsky, 1950; Wilson, 1950.

Vessel: Station Occurrence
Hugh M. Smith __ 63 1 male, 3.99 mm.

Remarks: The posterior thoracic margins
are widely divergent (figs. 1, 3) and the fore­
head terminates in an acute point (fig. 2). Only
the male has been found in the present samples.

Ar;etel/lls g;esbrecbl; Sars, 1905

(PLATE 27, FIG. 5)

Pacific records: Wilson, 1950; Tanaka, 1953.

Vessel: Station Occurrence
Hugh M. Smith __ 29 1 male, 4.75 mm.

Remarks: In the male the left posterior
thoracic margin is slightly longer than the
right. The fifth feet, shown here (fig. 5), are
also diagnostic. No females were observed.

Ar;etel/lls plu111i/er Sars, 1905

(PLATE 27, FIGS. 6-10)

Pacific records: Wilson, 1950.

Vessel: Station Occttrrence
Hugh M. Smith __ 94 1 juvenile female.

Do 63 1 female, 5.51 mm.

Remarks: The posterior margins of th,e
thorax are symmetrical and turned upward
(figs. 6, 7, 9),' and the head has a small point
(figs. 7, 8). No males were found.

Arielelllis am/eattls (T. Scott, 1894)

(PLATE 27, FIGS. 11-14)

Pacific records: Scott, 1909; Farran, 1929; Wilson,
1950.

Vessel: Stltt-ion OCCttr1'ence
Hugh M. Smith __ 63 1 juvenile female,

4.08 mm.

Remarks: The forehead is produced into a
long point (fig. 11). The posterior thoracic
margins are asymmetrical and the spinous pro­
trusion of the right side is more divergent and
longer than the one on the left (figs. 11, 13).

Farran (1929) has suggested that A. arma­
tu.s Wolfenden, 1911 is probably a synonym of
A. aculeat1l,8. Wilson (1950), however, recog­
nized a1-matu8 as a valid species and redescribed
both sexes.
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PLATE 27.
SCALES

, 0.5mm I FIG.3

1.0 mm
o--------t FIGS. 1,2,6,7,11,12

p.5mm, FIGS. 8,9,13

~ FIG.4

12.

13.

FIGS. 5,10,14

'\

II.

0.1 mm
t-----i

4.

3.

10.

r'

7.

5.

6.

PLATE 27.-(1) Arietellus setosus, male, dorsal view; (2) lateral view; (3) posterior part of thorax and
abdomen, dorsal view; (4) fifth pair of feet; (5) A. giesbrechti, male, fifth pail' of feet; (6) A. lJlumifer, female,
dorsal view; (7) lateral view; (8) forehead, lateral view; (9) posterior part of thorax and abdomen, dorsal view;
(10) fifth pair of feet; (11) A. aculeatus, juvenile female, dorsal view; (12) lateral view; (13) posterior
part of thorax and abdomen, dorsal view; (14) fifth pair of feet.
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Vessel: Station Occur1'ence
Hugh M. Smith __ 29 1 female, 2.07 mm.;

1 male, 2.20 mm.

Calldada tellll;1I1tl11tJ (Giesbrecht, 1889)

(Pi.ATE 28, FIGS. 13-18; PLATE 29, FIGS. 1-4)

Pacific records: Scott, 1909; Johnson, 1942; Wil­
son, 1942; 1950.

Vessel: Station Occu'l"'rence
Hugh M. Smith __ 30 1 male, 2.24 mm.
Horizon 32 1 female, 2.21 mm.;

3 males 2.18-2.24
mm.

Satsuma 32 1 female, 1.97 mm.

Remarks: Of the two spine-like protrusions
on the female genital segment, the one on the
left is the larger (figs. 5, 7). The basal tooth
of the mandible has 3 cusps, the middle one of
which is the larger (fig: 9). The distal seg­
ment of the fifth foot has 1 external spine, 3

Remarks: The female genital segment is
slightly asymmetrical, the right side being more
produced than the left (fig. 13, 15). The basal
tooth of the mandible has 2 unequal cusps (fig.
17). The innermost spine-like protrusion of
the distal segment of the fifth foot (fig. 18) is
considerably longer than the other two. The
spine-like protrusion on the l'ight posterior
thoracic margin of the male has a bifid tip (fig.
1, 2) and the genital segment is produced to
the right in the form of a narrow, curved,
spine-like process (fig. 2). As in the preced­
ing species, the right fifth foot is chelate (fig.
4) .

Calldacia aethiop;ca (Dana, 1849)

(PLATE 29, FIGS. 5-16)

Pacific records: Streets, 1877; Esterly, 1905; Scott,
1909; Farran, 1929; Yamada, 1933a; 'Tanaka, 1935b;
Farran, 193.6; Mori, 1937; Dakin and Colefax, 1940;
Johnson, 1942; Mori, 1942; Wilson, 1942; 1950; Tanaka,
1953; All1'aku, 1954b; Tsuruta and Chiba, 1954b; Chiba,
Tsuruta, aild Maeda, 1955; Nagaya et aI., 1955; Chiba,.
1956; HOlljO et aI., 1957; Gilmartin, 1958.

Family CANDACIIDAE

genital segment of the female has two small
spines on the dorsal surface and the genital seg­
ment of the male has a bilobed protrusion ex­
tending from the right side.

Candacia IOllg;1I1ana (Claus, 1863)

(PLATE 28, FIGS. 1-12)

CtI11dacia gllgge"he;lIl; Grice and Jones, 1960

Pacific records: Grice and Jones, 1960.

Pacific records: Scott, 1909; Farran, 1929; 1936;
Mori, 1937; 1942; Wilson, 1942; 1950; Ronjo, 1952;
Tanaka, 1953; Anraku, 1954b; Tsuruta and Chiba,
1954b; Chiba, Tsul'uta, and Maeda, 1955; N agaya et
al., 1955; Chiba, 1956; Heinrich, 1957b; Honjo et al.,
1957; Yamazi, 1958a.

Vessel: Station Occurrence
Hugh M. Sn~ith __ 29 present.

Remarks: This species has recently been de­
scribed elsewhere (Grice and Jones, 1960). The

Vessel: Station OCC1~""ence
Horizon 32 2 females, 2.82, 2.92

mm.; 1 male, 2.69
mm.

Satsuma 32 1 female, 2.89 mm.

Remarks: Twelve species of Candac'ia were
found ill the collections. For each species, ex­
cepting C. guggenheimi which has recently been
descl'ibed (Grice and Jones, 1960), I have usu­
ally included figures of the dorsal and lateral
views of both sexes. Figures are also given of
the fifth feet of each species and, for most spe­
cies, figures of certain of the cephalic append­
ages (gnathal lobe of' the mandible, second
maxilla and maxilliped) are given. The females
of the species herein described are easily recog­
nized by the forms of the genital segment and
fifth feet. The males are recognized by the
character of the spine-like protrusion of the
right posterior thoracic margin, the structure
of the abdomen and the form of the fifth feet.

The female of C. longimana has a symmetri­
cal genital segment (fig. 1), the basal tooth of
the mandible is tricuspate (fig. 3), and the
fifth foot terminates in 3 sub-equal points (figs.
4, 5). The right posterior thoracic margin of
the male ends in an irregular protrusion (figs.
6, 7) which in lateral view is seen to turn up­
:ward (fig. 9). The right side of the genital
segment has a large finger-like protrusion. The
right fifth foot is chelate (fig. 11) and the distal
margin of the last segment of the left foot ends
in 3 small points (fig. 12).
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PLATE 28.-(1) Candacia longimana, female, dorsal view; (2) lateral view; (3) gnathal lobe of mandible;
(4) fifth foot; (5) tip of fifth foot; (6) male, dorsal view; (7) lateral view; (8) abdomen, dorsal view; (9) pos­
terior lateral corner of thorax and genital segment, right side; (10) second maxilla; (11) right fifth 'foot; (12) left
fifth foot; (13) C. tenuimana, female, dorsal view; (14) lateral view; (15) posterior part of thorax and abdomen,
dorsal view; (16) genital segment, lateral view; (17) gnathal lobe of mandible; (18) fifth foot.
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PLATE 29.-(1) Candacia tenuimana, male, lateral view; (2) posterior part of thorax and abdomen, dorsal
view; (3) left fifth foot; (4) right fifth foot; (5) C. aethiopica, female, dorsal view; (6) lateral view; (7) abdomen,
dorsal view; (8) genital segment, ventral view; (9) gnathal lobe of mandible; (10) second maxilla; (11) fifth foot;
(12) male, dorsal view; (13) lateral view; (14) posterior part of thol'ax and abdomeli, dorsal view; (15) posterior
lateral comer of thorax and genital segment, right side; (16) fifth pair of feet. .
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terminal points and 3 internal, apparently un­
articulated, setae (fig. 11). The male has a
bifid spine-like protrusion (lateral view) ex­
tending from the right posterior margin of the
thorax (figs. 13, 15). There is a rounded tu­
bercle and a spine-like point arising from the
right side of the genital segment (fig. 14). The
chela of the right fifth foot is broad and spin­
ous (fig. 16).

Candada pachydactyla (Dana, 1849)

(PLATE 30, FIGS. 1-9)

Pacific records: Scott, 1909; Tanaka, 1935; Mori,
1937; Dakin and Colefax, 1940; Wilson, 1942; 1950;
Chiba, 1952c; Tanaka, 1953; Tsuruta and Chiba, 1954b;
Chiba, Tsuruta, and Maeda, 1955; Hida and King,
1955; Nagaya et aL, 1955; Chiba, 1956; Honjo et aI.,
1957; Yamazi, 1958a.

Vessel: Station Occur,'ence
Hugh M. S'mith __ 132 2 males, 2.52 mm.

Do 153 1 female, 2.82 mm.;
1 male, 2.07 mm.

Do 178 2 males, 2.52 mm.
Do 30 4 females, 2.48-2.55

mm.; 1 male, 2.411
mm.

Do 63 1 female, 2.88 mm.;
4 males, 2.45-2.72
mm.

Strange,' 34 3 females, 2.62-2.65
mm.; 2 males,
2.38, 2.52 mm.

O"som 10 1 male, 2.48 mm.
HO·l"izon 32 6 females, 2.55-2.62

mm.; 6 males,
2.31-2.55 mm.

Remarks: This is a robust species and is
easily distinguished by the coarse spine-like
protrusions of the genital segment of the fe­
male (figs. 1, 2). The basal tooth of the man­
dible ends in 3 very unequal cusps (fig. 3). The
distal segment of the fifth feet ends in 3 points,
the innermost one of which is curved (fig. 4).
The right posterior margin of the thorax of the
male (figs. 5, 6) is similar to that of C. aethio­
pica but the protrusion of the genital segment
is quite large (fig. 7). The thumb of the chela
on the right fifth foot ends in a long spine as
does the distal segment of the left foot (figs.
8, 9).

Calldac;a mrta (Dana, 1849)

(PLATE 30, FIGS. 10-14; PLATE 31, FIGS. 1-3)

Pacific records: Esterly, 1905; Scott, 1909; Farran,
1935b; Farran, 1936; Mori, 1937; Johnson, 1942; Wil­
son, 1942; .1950; Tanaka, 1953; Tsuruta and Chiba.
1954b; Chiba, Tsuruta, and Maeda, 1955; Nagaya et at,
1955; Chiba, 1956; Honjo et al. 1957; Yamazi, 195'3a.
As C. bicornuta; Mori, 1932.

Vessel: Station Occ·urrence
Hugh M. Smith __ 29 2 females, 2.48. 2.62

rom.; 2 males,
2.28, 2.34 mm.

O·rsom 10 1 female, 2.44 mm.;
1 male, 2.20 rom.

H01'izon 32 1 fernalt:, 2.58 mm.

Remarks: The female genital segment is
slightly asymmetrical in dorsal view (fig. 10)
and has a spine-like protrusion on the ventral
side (fig. 11). This spine-like protrusion orig­
inates from the right side of the segment (fig.
12). The basal tooth of the mandible has 3
cusps, the lowermost one of which arises from
behind the other two (fig. 13). There are 2
points on the distal end of the fifth foot and
another point a short distance back of the distal
end (fig. 14). The right posterior thoracic
margin of the male ends ill a hooked spine-like
point (fig. 1) and there is a curved, pointed
protrusion from the right side of the genital
segment (fig. 2). The chela of the fifth foot is
also diagnostic (fig. 3).

Calldacia bipi,mata (Giesbrecht, 1889)

(PLATE 31, FIGS. 4-7)

Synonymy:
Candacia bipinnata (Giesbrecht, 1889, Atti Acc.

Lincei Rend., ser. 4, 5 sem. 1: 815).
Ca.ndacia pectinata (not of Bl'a:dy, 1878) Esterly

(1905, Univ. Calif. PubL Zoo1., 2(4): 193); Mori
(1937, The pelagic Copepoda from the neighboring
waters of Japan, p. 83); Dakin and Colefax (1940,
Pub1. Univ. Sydney Dept. Zoot Monogr. 1, p. 105).
(C. pectinatc£ Brady, 1878=C. armata Boeck, 1873.)

Pacific records: Esterly, 1905; Scott, 1909; Tanaka,
1929; Yamada, 1933; Tanaka, 1935b; Mori, 1937; Dakin
and Colefax, 1940; Johnson, 1942; Wilson, 1942; Davis,
1949; Motoda, Iizuka, and Anraku, 1950; Brodsky,
1950; Wilson, 1950; Anraku, 1952; Honjo, 1952; An­
raku, 1953; Tanaka, 1953; Anraku, 1954b; Chiba,
Tsuruta, and Maeda, 1955; Motoda and Anraku, 1955;
Nagaya et aI., 1955; Chiba, 1956; Honjo et at, 1957;
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PLATE 30.-(1") Candacia pachydactyla, female, dorsal view; (2) abdomen, ventral view; (3) gnathal lobe of
mandible; (4) fifth pair of feet; (5) male, dorsal view; (6) lateral view; (7) abdomen, dorsal view; (8) left fifth
foot; (9) right fifth foot; (10) C. curta, female, dorsal view; (11) lateral view; (12) abdomen, ventral view;
(13) gnathal lobe of mandible,; (14) fifth foot.
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PLATE 31.-(1) Candacict curta, male, dOl'sal view; (2) posterior part of thorax and genital segment, right side;
(3) fifth pair of feet; (4) C. bipinnata, male, posterior part of thorax and abdomen, dorsal view; (5) postel'ior
part of thorax and abdomen, right side; (6) gnathal lobe of mandible; (7) fifth pair of feet; (8) C. va'ricans,
female, dorsal view; (9) lateral view; (10) fifth pair of feet; (11) male, dorsal view; (12) lateral view;
(13) gnathal lobe of mandible; (14) second maxilla; (15) left foot; (16) right foot; (17) C. catula, female, dorsal
view; (18) lateral view; (19) abdomen, dorsal view; (20) abdomen, lateral view; (21) gnathal lobe of mandible;
(22) second maxilla.
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Yarnazi, 1958a; Brodsky, 1959; Lindberg, 1959. As
C. bipunctata [= C. bipinnata?]; Yamazi, 1953a.

Vessel: Station Occurrence
Hugh M. S,nith __ 178 1 male, 1.90 mm.

Do 144 1 male, 2.28 mm.

Remarks: Only two males of this species
were found. The right posterior lateral pro­
trusion of the thorax is characteristic. This
protrusion exceeds the end of the genital seg­
ment and its tip, as seen in dorsal view is. 'Irregular (fig. 4). In lateral view the distal
end appears to be somewhat truncate (fig. 5).
A small, posteriorly directed hook arises from
the right side of the genital segment (fig. 4).
The basal tooth of the gnathal lobe of the man­
dible is tricuspate (fig. 6). The thumb of the
chela of the right fifth foot has a stout spine
at its tip.

In regard to the above indicated synonymy,
Sal'S (1903) redescribed C. armata (Boeck,
1873) and pointed out that C. peetinata
(Brady, 1878) is a synonym of the former sp~­

cies. C. a'rmata is a north Atlantic species
which occurs along the east coast of the United
States as far south as off Beaufort, North Caro­
lina (Fleminger and Bowman, 1956), and along
the coast of Europe probably as far south as
off Spain. It has also been reported from the
Mediterranean Sea (Rose, 1934) and from the
Adriatic Sea (Hure, 1955).

I have examined specimens identified by Es­
terly (1905) and labeled C. bipinnata ~, C. pee­
tinata ~, which were loaned to me by Dr. Abra­
ham Fleminger of the Scripps Institution of
Oceanography. Included in the vial were two
females, C. bipinnata. Esterly's figure of the
fifth foot of his female C. peetinata is prob­
ably.that of a stage V female C. bipinnata, a
speCIes which also occurred in his collections.
The figure of the genital segment of his male
C. pectinata is clearly referable to C. bipinnata.
Esterly stated in regard to C. b'ipinnata that he
did not find the male of this. species.

Mori (1937) repor-ted oilly the male of C.
peetinata from Japanese waters. Hi's figures
and description of this species indicate that it
is actually C. bipinnat.a. The protrusion of the
right posterior lateral margin of the thorax,
the form of the hook on the right side of the
genital segment,' and the structure of the fifth

pair of feet all agree with those of C. bipinnata.
Mori also presented figures of male C. bipinnata
which are not unlike those of his C. peetinata.

Dakin and Colefax's (1940) C. peetinata
(both sexes) which were questionably referred
to this species are also C. bipinnata. I have
examined specimens which were obtained from
the east coast of Australia and which are simi­
lar to the figures presented by these authors
for C. peetinata. These copepods are stage V
female and adult male C. bipinnata.

As to other reports of C. peetinata from the
Pacific Ocean, Scott (1909) has previously
stated that Brady's (1883) figures of this spe­
cies "l'epresents at least four distinct species,
none of which are identical with it" (C. peeti­
nata=C. armata). C. peetinata has also been
reported by Honjo (1952) and Honjo et al.
(1957). As the species is included in lists,
without descriptions 01' figures, these records
too are questionable and in' need of confirma­
tion.

CandacJa 1.'ar;cam (Giesbrecht, 1892)

(PLATE 31, FIGS. 8-16)

Pacific records: Farran, 1929; Johnson, 1942; Wil­
son, 1942; 1950.

Vessel: Station Occu'I'rence
Hugh M. Smith __ 31 2 males, 2.14, 2.18

mm.
Do 63 1 female, 2.55 mm.;

2 males, 2.26,
2.28mm.

Remarks: The female has a long and sym­
metrical genital segment (fig. 8) which is pro­
duced on the ventral side (fig. 9). The fifth
feet are slightly asymmetrical and terminate
in two rather long, but unequal, points (fig.
10). The thorax and genital segment of the
male are symmetrical (figs. 11, 12). The basal
tooth of the mandible ends in three approxi­
mately equal cusps. The right fifth foot is
chelate (fig. 16).

Calldacia calida (Giesbrecht, 1889)

(PLATE 31, FIGS. 17-22; PLATE 32, FIGS. 1-6)

Pacific r~cords: ~cott, 1909; Tanaka, 1935b; Farran,
1936; MOrI, 1937; Dakin and Colefax 1940' Mori
1942; Wilson, 1942; Anraku, 1952; Tanaka: 1953;
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Tsuruta and Chiba, 1954b; Chiba, Tsuruta, a~d Maeda,
1955; Nagaya et al., 1955; Yamazi, 1958a.

Vessel: Station OccwI"'rence
Hugh M. Smith __ 178 present.

Do 63 2 females, 1.56, 1.63
mm.; 2 males,
1.46, 1.53 mm.

St'ranger 34 7 females, 1.60-1.67
. mm.; 2 males,

1.53, 1.62 Mm.
01'SOll~ 10 1 female, 1.53 mm.;

1 male, 1.43 mm.
H01'izon 32 1 female, 1.59 mm.

-
Remarks: This is a small species, the females

of which have a symmetrical genital segment
(figs. 17, 19). The ventral surface is produced
into a lobe (figs. 18, 20). The basal tooth of
the mandible ends in 3 cusps, the lowermost
one of which is quite small (fig. 21). The fifth
foot terminates in 3 unequal points (fig. 1).
The male posterior thoracic margins are sym­
metrical (figs. 2, 4) and the chela of the right
fifth foot is small. The thumb of the chela has
a long spine protruding from its tip (fig. 6).

Ca/ldacia bispillosa (Claus, 1863)

(PLATE 32, FIGS. 7-14)

Pacific records: Scott, 1909; Farran, 1929: Tanaka,
1935b; Farran, 1936; Mori, 1937; Johnson, 1942; Wil­
son, 1942; 1950; Honjo, 1952; Tanaka, 1953; Anraku,
1954b; Tsuruta and Chiba, 1954b; Chiba, Tsuruta,
and Maeda, 1955; Motoda and Anraku, 1955; Nagaya
et a1., 1955; Chiba, 1956; Heinrich, 1957b; Honjo et a1.,
1957; Heinrich, 1958a; Yamazi, 1958a.

Vessel: Station Oc('urrence
Hugh M. S1nith __ 153 3 females, 1.66-1.80

mm.
Do 178 1 female, 1.60 mm.

Strangn 34 1 female. 1.67 mm.;
1 male, 1.73 mm,

O'l'som 10 1 female, 1.56 mm.;
1 male, 1.56 mm.

Satsuma 32 1 male, 1.70 mm.

Remarks: This species and the following two
species, C. sinlplex (Giesbrecht) and C. trun­
cata (Dana), differ in a few details (e.g., struc­
ture of right, first antenna in male and fifth
feet in both sexes) from the preceding nine
species. It has been suggested by Sal's (1903)
that these three may have to be removed from
the genus Candacia.

The female of C. bispinosa has two spine-like
protrusions arising from the genital segment
(fig. 7). These protrusions, particularly the
one on the left side, are quite variable in shape
and in size. In one specimen (Smith 178) the
left pl'otrusion reaches nearly to the anal seg­
ment. There is a small rounded knob arising
from the ventral side of the genital segment
near the posterior end (fig. 8). The pre-anal
segment is asymmetrical. The left side is di­
lated near the anterior end, but there is some
variation in the size of the protrusion. The
ventral surface of this segment may 01' may not
have a row of hairs arising from neal' the pos­
terior end. The basal tooth of the mandible is
undivided, but one or more spine-like processes
are present on this tooth (fig. 9), The lal'ge
terminal finger-like protrusion of the distal seg­
ment of the fifth foot is finely serrate on both'
sides (fig. 12).

Segment 20 of the right first antenna of the
male is swollen distally (fig. 13). There are 3
outer edge spines on the distal segment of the
right fifth foot (fig. 14"). The proximal spine
is shorter than the distal two spines. The
penultimate segment of the left fifth foot is en­
larged and the outer edge seta of the distal
segment is shorter than the terminal ones.

Ca/ldacia simplex (Giesbrecht, 1889)

(PLATE 32, FIGS. 15-18; PLATE 33, FIGS. 1-5)

Pacific recol'ds: . Scott, 1909; Farran, 1929; 1936;
Mori, 1937; Johmlon, 1942; Mori, 1942; Wilson, 1942;
1950; Tanaka, 1953; Tsuruta and Chiba, 1954b; Chiba,
Tsuruta, and Maeda, 1955; Nagaya et a1., 1955; Rose,
1955; Chiba, 1956.

Vessel: Station Occwn'el1ce
Hugh lIf. Smith __ 94 1 female, 1.93 mm.

Do 132 8 females, 1.73-1.87
mm.; 3 males
1.73-1.83 mm.

Do 144 present.
Do 153 1 female, 1.67 mm.
Do 178 2 females, 1.90 mm.;

1 male, 1.80 mm.

Remarks: The genital segment of the female
is slightly asymmetrical and has a group of
small hair-like structures which are visible on
the right side (figs. 15, 16). The tel'minal
finger of .the distal segment of the fifth foot is
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PLATE 32.-(1) Candacia crJ,tula, female, fifth foot; (2) male, dorsal view; (3) lateral view; (4) abdomen,
dorsal view; (5) left fifth foot; (6) right fifth foot; (7) C. bispinosa, female, dorsal view; (8) abdomen, right
side; (9) gnathal lobe of mandible; (10) second maxilla; (11) maxilliped; (12) fifth foot; (13) male, segments
16 to 21 of l'ight first antenna; (14) fifth pair of feet; (15) C. simplex, female, dOl'sal view; (16) lateral view;
(17) gnathal lobe of mandible; (18) fifth foot.
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PLATE 33.-(1) Candacia si'mplex, male, dorsal view; (2) lateral view; (3) segments 17 to 21 of right first
antenna; (4) second maxilla; (5) fifth pair of feet; (6) C. truncata, female, dorsal view; (7) lateral view;
(8) gnathal lobe of mandible; (9) second maxilla; (10) fifth foot; (11) male, dorsal view; (12) lateral view;
(13) abdomen, dorsal view; (14) segments 15 to 20 of right first antenna; (15) fifth pair of feet.
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PLATE 34.-(1)" Pontella securi/er, male, forehead, lateral view; (2) distal end of right first antenna; (3) fifth
pair of feet; (4) P. tenuiremis, male, dorsal view; (5) forehead, lateral view; (6) fifth pair of feet; (7) left fifth
foot; (8) Labidocera detruncata, female, abdomen, dorsal view; (9) lateral view; (10) fifth pair of feet; (11) Pon­
tellina plumata, female, dorsal view; (12) fifth pair of feet; (13) male, dorsal view; (14) lateral view; (15) fifth
pair of feet; (16) A~artia da.nae, female, fifth foot; (17) A. negligens, female, fifth pair of feet.
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finely serrate on the external margin (fig. 18).
Of the 2 internal setae on this segment, the
distal one is approximately twice the length of
the proximal one. The male thorax and ab­
domen are symmetrical (figs. 1, 2). The right
fifth foot is similar to that.of C. bispinosa (fig.
5) . The left fifth foot terminates in 3 setae,
the middle one of which is the longer. The
penultimate segment is not particularly en­
larged.

Candada truncata (Dana, 1849)

(PLATE 33, FIGS. 6-14)

Pacific records: Scott, 1909; Yamada, 1933a; Ta­
naka, t935b; Farran, 1936; Mori, 1937; Dakin and
Colefax, 1940; Mori, 1942; Wilson, 1942; Tanaka, 1953;
Anraku, 1954b; Tsuruta and Chiba, 1954b; Chiba, Tsu­
ruta, and Maeda, 1955; Motoda and Anraku, 1955;
Nagaya et at, 1955; Chiba, 1956; Heinrich, 1957b;
Honjo et al., 1957; Yamazi, 1958a; 1958b; Grice and
Jones, 1960. As C. tllrgida: Wilson, 1950.

Vessel: Station OCCllr1'enCe
. Hugh M. Smith __ 132 3 females, 1.90-

2.00 mm.; 2
males, 2.11 mm.

Do 153 ..:.___ 3 males, 1.97-2.11
mm.

Do 30 present.
Do' 63 1 female, 1,87 mm.

Vessel: Station Occu'rrence
Stranger 34 7 females, 1.94-

2.04 mm.; 3
males, 1.94-1.97
mm.

O,'som 10 3 females, 1.97-2.04
mm.; 1 male,
2.06 mm.

Horizon 32 11 females, 1.84-2.00
mm.; 5 males,
1.94-2.00 mm.

Satsuma 32 5 females, 1.87-1.90
mm.; 3 males,
1.87-2.00 mm.

Remarks: The female genital segment is
symmetrical and finely pubescent on the lateral
margins (fig. 16). The terminal finger of the
distal segment of the fifth foot is finely serrate
along its outer distal margin (fig. 10). The
proximal seta on the internal margin is slightly.
shorter than the distal one. The male thorax
and abdomen are symmetrical (figs. 11, 12).
Segment 16 of the right first antenna is pro­
duced into an elongate process (fig. 14).. The
distal spine on the terminal segment of the
right fifth foot (fig. 15) is considerably larger
than the preceding two 'spines. The terminal
seta on some specimens is articulated to this
segment while in others it is not.

Family PONTELLIDAE

Pontella secur;!er Brady, 1883

(PLATE 34, FIGS. 1-3)

Pacific· records: Scott, 1909; Farran, 1936; Dakin
and Colefax, 1940; Wilson, 1942; 1950; Tanaka, 1953.

Vessel: Station Occurrence
Hugh M. Sm-ith __ 30 2 females, 4.40, 4.46

mm.
Do .31 1 male, 4.40 mm.

Remarks: Both sexes have a large lens sit­
uated at the base of the rostr-um. Figures of
the male sex are given (figs. 1-3).

Pontella terzu;remis Giesbrecht, 1889

(PLATE 34, FIGS. 4-7)

Pacific records: Wilson, 1942; 1950.

Vessel: Station Occurrence
Horizon 32 1 male, 2.80 mm.

Remarks: The structure of the fifth feet
(figs. 6, 7) distinguishes the male of this spe­
cies from other Pontella. Na females were
found.

Labidocera detruncata (Dana, 1849)

(PLATE 34, FIGS. 8-10.)

Pacific records: Scott, 1909; Yamada, 1933; Farran,
1936; Mori, 1937; Dakin and Colefax, 1940; Morl,
1942; 1950; Tanaka, 1953; Anraku, 1954b; Chiba,
Tsuruta, and Maeda, 1955; Nagaya et ai., 1955; Chiba,
1956; Yamazi, 1958a; 1958b.

Vessel: Station Occurrence
Hugh. M. Smith __ 30 1 female, 2.72 mm.

Do 32 1 female, 2.68 mm.

Remarks: The lateral margins of the last
thoracic segment (figs. 8, 9) are pointed and
the genital segment is asymmetrical. These
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tvvo characters plus the structure of the fifth
feet (fig. 10) will identify the female. No
male was fourid in the present collections.

POIII.ellina p/1l111ata (Dana, 1849)

(PLATE 34, FIGS. 11-15)

Pacific l'ecords: Scott, 1909; Farran, 1929; 1936;
Mori, 1937; Dakin and Colefax, 1940; Mori, 1942; Wil­
son, 1950; Anraku, 1952; Tanaka, 1953; Anraku,
1954b; Tsuruta and Chiba. 1954b; Chiba, Tsuruta, and
Maeda, 1955; Motoda and Anraku, 1055; ~1aga~"a at
al., 1955; Chiba, 1956; Heinrich, 1958a; Yamazi, 1958a.

Vessel: Station Oc.c.uT1·em:e
HU{lh M. Smith __ 132 1 female, 1.66 mm.;

2 males. 1.49,
1.59 mm.

Do 178 present.

Vessel: Station Oeem'renee
Do: 30 9 females, 1.43-1.84

mm.; 1 zriale, 1.56
nun.

Do 31 2 females, 1.62, 1,80
mm.

Do 63 present.
St·range·1' 34 2 females, 1.56, 1.63

mm.
OJ'S01lt 10 present.
H01'i;;o1/ 32 present,

Remarks: The female is distinguished by
the symmetrically pointed posterior margins of
the last thoracic segment (fig. 11) and the
right furca. This furca is fused to the anal
segment. The posterior lateral margins of the
last thoracic segment of the male are rounded
(figs. 13, 14) and the right fifth foot is chelate
(fig, 15).

Family ACARTIIDAE

Acartia d,lIlae Giesbrecht, 1889

. (PLATE 34, FIG. 16)

Pacific records: Scott, 1909; Farran, 1929; 1936;
Mori, 1937; Dakin and Colefax, 1940; Johnson, 1942;
Mori, 1942; Wilson, 1942; Davis, 1949; Wilson, 1950;
Anraku, 1952; Tanaka, 1953; Anraku, 1954b; Motoda
and Anraku, 1955; Heinrich, 1957b; Honjo et al., 1957;
Heinrich, 1958a; Yamazi, 1958a; 1958b.

Vessel: Station Oc.elt'1'1'ence
Hugh M. Sm.ith __ 94 present.

Do 132 1 female, 1.12 mm.
Do 178 present.

Remarks: The female has a large spine on
the first segment of the first antennae and the
posterior lateral margins of the thorax end in
a large point. The external seta on the fifth
foot (fig. 16) is slightly more than twice the
length of the internal spine.

Acartia 7leg/igms Dana, 1849

(PLATE 34, FIG. 17)

Pacific records: Scott, 1909; Farran, 1929; 1936;
Mori, 1937; 1942; Wilson, 1942; 1950; Anraku, 1952;

Honjo, 1952; Tanaka, 1953; Anraku, 1954b; Tsuruta
and Chiba, 1954b; Chiba, Tsuruta, and Maeda, 1955;
Motoda and Anraku, 1955; Nagaya et al., 1955; Chiba,
1956; Heinrich, 195.7b; 1958a; Yamazi, 1958a; 1958b.

Vessel: Station Oc.c.urrenc.e
Hugh M. Smith __ 153 2 females, LOS, 1.10

mm.
Do 178 present.
Do 30 10 females, 1.08-1.21

mm.
Do 31 5 females, 1.10-1.17

mm.
Do 63 present.

Stmnge'l" 34 2 females, 1.08, 1.12
mm.

Orsom 10 14 fentales, 1.10-1.16
mm.

Satsuma 32 present.

Remarks: In contradistinction to A. danae,
the posterior lateral margins of the last thoracic
segment have a series of very small points.
The external seta on the fifth foot (fig. 17) is
more than foul' times the length of the internal
spine.
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